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Abstract of JP200121 1885 

PROBLEM TO BE SOLVED: To obtain a new G protein-conjugated receptor polypeptide, and to 
provide a method of screening ligand, agonist, antagonist or a function-modifying substance against 
the polypeptide. 

SOLUTION: A DNA encoding a new polypeptide having a high homology to a known G protein- 
conjugated receptor can be obtained by randomly sequencing a cDNA clone selected from a cDNA 
library derived from the human hypophysis. A system or kit for screening ligand, agonist, antagonist or 
function- modifying substance against the polypeptide, a compound obtained by using the system or kit 
for screening, and an antibody against the polypeptide can be obtained by using (a part of) a 
polypeptide encoded by the DNA. A non-human animal from which the DNA is deleted can be obtained 
by using the DNA. 
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(57) [gift] 

mm mm* g wmxmi&®#.# y k* 

«t»U Ktfy^y^FtdttfSU^VF, 7Jxx 

WttO*V««l* 'J F*3- K-r* D N A*DJ» 
T*£S„ KDNAKn-FSftStfy^y^FSfcJi* 

©**M?y 'V/*- f^jb^t, K#y ^yf- k© y 
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?#$J 2 0 0 1 - 2 1 1885 



[#fflFS?*©8?B] 

mm i ] mi^ i (ces©7 5 / bew*** 

£ G 3&KKfil!SStt# y Ho 

2 ] E?J§*f 1 KE«0* 'J F©7 S. 

L < tittinLft7 5 /MEM***** "J FT* 

©isit*#-r«*y^^f-K. 

3 ] m$g i * ft« 2 kiss© g sast«& 

SMM^^FoaHWf-KT?*!), frott* io 
y^f-FOyjtf>K, 73-7F> 
fctt«!6flEiS»Ki:0^«*#-r*»^yf - Fo 
ttf#® 4 ] W^S l £ ftti 2 fcf2K© G MSfttt® 
£SSft#>J F^3- Kf * D N A 0 

c»#W5] w««3KE«<DGsea«ss§^{* 
*y *w f©sp#-w f*3- F-rs dna» 

[W**63 E*WW2teE«©DNA*tefc^T» 
ffiS#^5 8-1 1 4 0#T?««ft*ttSE5<J**-r* 
D N A 0 

[W#*7 3 W*]j4~6(D^-rn*M^tcE«©D 20 
N A fr P>Slf ft 3 D N A t X F y > ->*x V h &&ftTT- 
/Wyj^XtSDNATfeO. frOUfc&B 1 KE« 
© G geR«fS!S«f** 'J F fcUff WCI^-© 

ffitt**r-r 5 # y k*3 - Kr* dna„ 

[»*«8] W*gi4~7 0^-rnfr 

n Afrestf fts d n A*^*-tcfiiiA/r*»5tts 

[W#S9] W*3i8£E«©i!l&x.ttDNA£«* 

Krf&o 30 

ora* i o ] mm 9 <cEK©«KiEift«& mn 
WMtotiti&jBmsmz bw**m\ ( i ) 

JllB»»lfi*««!*-e««LR««ft*te, (2) R» 
KIEjMftt«««LKffiM4>ic, Sfttt (3) K^KIte 

mtt mmzmis Lmmvamc mm\ztc&2\z 

E«©# 'J F* ft 3 KE«©»#"W 

K* U ^ 7> F $ ft {ii^gp^^^^ F £$lK-r 5 c £ £ 

ft Jiff 3 £E«©"W F©«i62ii6o « 
[Ml l l ] W#M l *ft « 2 tc E«©# 'J 
F, « ftBIWai3il««MHyf P«nt«ti 

[M$« 1 2 ] WaRS 1 1 (cEft©ttft%JlV'«ll$ 

31 1 $ fctt 2 ke«©# y f\ $ ft(iW*Ji 3 k 

MI&I 1 3 ] M&g 1 2 fcE«©*ftfrffi*Jl^* 
JSSftl±TSftSIIS«ffi0^i8r»}£o 

1 4 ] st^n 1 * ft« 2 tE«©# y 

F*3-F-r«mRNAa*Ste-r4Ci:KJ:**Sft so 



mm 1 5 ) mm \ 2 ices©* y 

4 c t fc £ 5, St fcttT£WRf£A1ir&©gK£&. 

[r&r 1 6] mm 1 $fctt2tee«©#yw 

F\ ^ftfi»*H3KES©S^^Ft, SKKfi 
i: «»tmj: •)«!«?( 1 Sfctt 2 KE«© 
*y^^F©y**VF, 7=f-XK 7y*:J^XF 

Jgl Sfttt2KE«©#y^yf-F©y*>F, 

*K 7^=f^Xh*ft«ffl^gp«J«©X^y-x 

17] ( i ) mm 1 £ ft « 2 iciee©* y 

#yFfc*S»S#fc»ai: 0i) M«Hi 3=fttt2fc 
E«©# 'J F, S fcttll** 3 (cE«©as^y 
f-Ffc, yj?>Ffi*tfl(M)MH»i:*»)l*««ftil^i: 
*Jt«U *«tWJ:9ll*«l*ft«2fc:E«©#'J 
"WK©7:f=XK 7V*drr.XF*fttt«(H>» 

wx*mRtsck*im£ir&s mmiztci*.2ic 

E«©*y^7 s ^F©7^XF, 7^dTziXFtft 

mm 1 8 ] 1 s fttt 2 kek©# y 

F, $ftttBI*3i3tE«©»^yf-F*^-r*<: 

tzftmttz, RsaisftfiaKEK©*';^^ 

F©y^*>F. 7a^XF, 7>*^-XF$ftttffit6 
OM&H 1 9 ] 1 6 1 ft» 1 7 tcE«©X ^ ij 

--yfism. *fctt»*ai 8fcE«©^*y-->' 

©*y^7°^F©y*VF, 7rf^XF, 7>^rfz:X 
F $ ft««S^«i»K, $ fcti*©*S*Wte»8*ft 

[M«ix 2 0] mm 1 1 teE«©ia«k 1 9 

EE«©y^f>F, 7i-Xh, 7>^rf^XFfe.i:t; 

m&mvanfr 5 a « *i « t ft » * ©^a^ wic ^ 
ss*ia**^f*, *Sfti*TSftaMiiaiirfi©}& 

[w*5 21] (o n^&e 1 $ ft « 2 tE«©# y 

^f-F*5H|-r*ailfii:, (ii) »*«1 *ft«2»c 

'z#nm&t*imL. mmun^ommitrcitz 

ftfi 2 tE«©*y F*3- F-T5 D N A ©US 

mm 2 2 ] %mm<D%m. mm 1 2 cek© 
sfettisii sft«2icE«©#y^f-F* 
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2 3 ] mxm i $. kit z trao* y 
#-*-jie?©»ssftfc d n a «&Kts& 
a 2 fcEC©# y k*3- K-r* d n A<o%mm 
a i 2 teE«©*y^^f - K*a - H-r*ae? 
cw*s 2 4 ] 2i~23 ©^-r+i* 1 

2 5 ] m#m 2 4 fcE«©fl:£*3: fc »*© 

[«f*^2 6] «*9l4~6lcEK©DNAfc,J:ffE 
5US*t 2 KEK© D N A GSff n* D N A ©JMSKFJ 
4>©ilgiLfc 5 ~ 6 0 %Mt N ITlOTMrr** U 3"? 

?-F©Kgtt*y J^l'^Ffr^glftlSDNAo ao 
[§f*S2 7] tt*^4~6feit>*2 6fcEtt©DN 
Aft»6atftl4DNA*m\ W#3il Sfc»2K:E« 
©stf 'J ^yf - K*3- F"T5 D N ACDC?t fctemR N 
A©BK*8l»r*2fffi. 

[w*^ 2 8 ] nxm i $ tcit 2 £E«©#y 

F%3- Ff£ D N A*£tfiHE?©£»3. 

fcttsgs u im&h i $ 2 k:e«©# y ^7 

K©5BM««Sfl:Lftae?*:*Sfc»i«ia^ hi) 
Ml**2 9] R£9f2 8(cEfK©flW* SfcttKft so 

[»**3 0] M** 2 9 KE«©X * y -- yf-H 
ffi-e»6tiaft^«Sfc{i*©SBi^ttKffS*n* 

[MS* 3 1 ] M#* 3 0 fcE«©<fca«Sfc»i*© 

MSi^SSSc 40 
[fSJ§©t$IIH*8Wi] 
[000 1] 

KW!©Ji-r*fiaB»»] t r-ffiTSftgi* 

©•raGaanssft^'j^^f-F, wj^fo 

gPtf'W Fx K# y f £ itwmto*-}* K* 

3-FfSDNA, RDNAff«#&$rifc«SW.tt'< 

\t*itw)m&*7* k©wb£& kjH'j 

F*BR? tlftfc Rtf y F £ fdif£gp# 
F*ffli>ftK#y F© y ijy f. 7=f- x so 



F, 7 y * h * fctt«H6«WftR©X * 'J V 

y*i£, k# y f s fc«^sp^y^ K*«rr 
5K*y^yf-F©y**vF, 7rf-*K rym- 
* ht ttuwrnftrnxox * y -- y m* y k k 

-.=. vfum&fcitx* u--y^ffl+7 FK«k 
[000 2] 

[&*©8fl5] £<©*;!/* yWg£i§»««, an 

ltv^o cne»©§§{*©^<.iGMe««tsss§ 

ttT'&So GPCR«> 'NfoEiftOGIfii (guan 
ine nucleotide- binding protein) ^JttSUx G3ISSt 

©fiHt{t*atTaufirtKs/^^*ea-ra 0 gpc 

[0003] GPCR (i4i*©aaBS^Kfl©^tlBE^flS 

WftlRx ^v^««4^©»8#i:LTt«l»ILT^ 
5o GPCR©**fi9*>Jj8r>Ki:LT«, WSM. * 

««*if^a^«©fc©««»6nTt^*. 

[0 0 0 4] GPCRtt»M*-y-yFf:LT^K-r 
<*tlTi30x cnfPCG PCR©^y#>F, 73 

m*tlT^**©tt6 0%tiG PCR%*-y-y hKL 
fcfe©T-fe^o GPCRteMfi^UBfC&fcoTfc 
15. Me^©ltif^3S{cfc^TtIiS4^-y^ hT- 

[Trends in Pharmacological Science. 18. 430 
(1984)] o 

[0 0 0 5] Lfc*^T.ffS4GPCR?rffi»U * 

AJf, H*iT©tffi*MBR©ffl«K:i3t^T.t, ^<©* 

ttttKftHKioT, B©Sei»4«li*WBSnTV^ 
5*V Brtt 14*50©*;^ »S 

5 0 18, PK4H©IIW©4S«lslt, ^<©*;l/ 

»S* if K «k o T«W« tirv^* c i: im % tiTfe t) 

a. iBi4ff©asfcfi*«]©*/i/t>» *wy 

fc3f*6ft*. R 1. IS, PM%if©88e.cfel/>T 
tt, ±E©*;P ; ev, wtvatwi, W^it^Kfe 
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mfcfi^aioss^ (fiuac p c r) tflRfiE-r* t# 

x6tl-5o gffcJGPCRfco^Tk, Sfftft-y^'f:/ 

[0 0 0 6] IS. ft, H. MBc*t»T5HILTir»«ii 
MfcG P C Rae^*IW»T**llf» KG P C R<D7S 

y^E^JtK^iG p c R<DTz;m.mi£*itmLr: 
k> . n g p c r ae?o(E?*o»i!»**«'<* c t 

E J: 0 , R G P C R <0tt(ie«}i£ U K*AM8lc*a io 
*1WB*»*Ci:3S«T»t*. SrStGPCRilfi? 
AVffTtntf, KG P C R C#-r*3Q8«J **> K, 7 

K £ft«7>#:^XHiE|gn a a £LT}8ft£tt£„ 
[0 0 0 7] HTS(*l(«l^6«i#oafil*BIBS-r* 
#S*X^e ft s. cti6 *>b* y ©#»tt, 

± e# &-r 5 #js-r s g p c r Emsf s c £ e * o #j 

EK-^-f S*fcl©G P C Rtf^tiTf £>RlBitt#£-i>o 
[0 0 0 8] -£jfi*P, £{M79i9ILT^«ae7« 
8?#T-f£>#8£LT, cDNA5-r75'J->fO««0 
c DNA*n-;/©E^J£5>^AE«¥#rU CfttT' 
Ett^ftTl^fr^ftSrafcE^W-f S D N ASr&ff; 

[00 09] 

[«WftWLJ:5fc-r*Han cftt-esi&ftT^fc 
t > g a a*8sssg{fc!« y k*5 <fc tfts# y 30 
^ h%3- K-r * d n A«»»5nntf, K^y^^f- f 
©y#>F, 73-^xK 7>*=r^bSfctt«fiai 
*»B©x*y--v#8<nJteKftt>, &**y--> 

[0 0 10] fc MHTfi»**o«aGae 

*«ssssft# y - f s ft tt*©aKMrf - f, 
twyw v&tMmfr*?? k*3- ft s d n 
a, RDNAfcsa-rsfia*.^**-, asa*."** 

* -*«aW SJBftE&tt, Ktf y ^^f - F £ ftfiRgB 
#^f-FOHJffii, KjKU^f-FKJtrsy^fv 40 
h\ 7dtXK 7>*:J3.*F$;fcttaaa»»B© 

i^Tasft* y u> f, 7=f-xF, 7y^rf-xh$ 

-XF£ft«a&&a%«*£frf5lia> 43J:tf»Jl« 
[00 1 1] 



K«cDNA **a, a&SEa**tf*-« C t E/8 
[0 0 12] WTO ( 1 ) ~ (3 1 ) EWT 

( 1 ) EPJ#*§ 1 EE«©7 5 / CM 

eaaaassfM* y *w Fc 

(2) EWS^lteEKO^'J^rf-KOTSyilE 
JIJEfc^T, l«0±O7 5 y g^gb<(i 

ma Lft7 5 j RE5>j**r y ft-s t> . *» 

O(l) KEeotfU^f-KfcjWWKIBJ-Ogtt* 

o) (1) $ft« (2) jcE«oGgas«ass 

y -^yf - F<Dffl5$M7f - FT-& 0 , y -< 

^K©y*>K, 7:J-XK 7V*:J-Xh-gft« 

m&mfimnttDms&tk^zm^yi- f. 

(4) (1) Sfttt (2) CE«©GSe«tt«iSS 
SffcK'J F*3- F-fS D N Ao 

(5) (3) KE«©Gaaw«asss*#y^r 

f- FOW^^f - F*3- F-TS D N Ao 

(6) EWS^2CEKODNA(t'K:feV^T, tgS# 
^5 8-1 1 4 0ST-g$tl5«SE?"J**-r5DN 
A 0 

(7) (4) ~ (6) ©tvfnau ^{CEKODN A 
*»6a«n* D N A £X h 'J > Vh^TTn-i' 

yy ^x-rsDNAT-so, fro (1) £iee<oGa 
e««?ai!asft^y^^ Ff:na«Ki^-ogii* 

*-rS^y^f-F*3-F-T5DNA 0 

(8) (4) ~ (7) ©^■ftlAUWCEKODNA 

fr e^tfns d n a*-<^ 5-\cmkh,T'm<b*iz>mk 

x*DNA„ 

(9) (8) KEaoaaittDNA^a^-rsjBK 

(10) (9) (uEKo^aEafliR ^sigg5iife 
tft«^KggiiNt [ 1 ] mmnrntem 

B*««it'riSatR«a«*fc, [2] K»ftig8« 
**««bR*»>flc, tftfi [3] KaKEai^h 
(1) Sfctt (2) (CEKO 
#y^f-K*fe« (3) KE«©»»^yf- K*ftJ* 
Kttatt, R«»*ftttKIMIlA>6R*y'< 
7"^ F t ft tt»»^^f - F*»fJrt- 5 c £ *»« f 
5, (1) £ft& (2) fcE«0#y^f-F*fttt 

(3) fcE«©-<7f- Foaa^s. 

do ( 1 ) gftti ( 2 ) »cEao# '.Mr* f\. 
Sfttt (3) KEaoas^^f- K«ntr**ttt. 

(12) (11) CEaoSt#«rffl^* (1) Sft« 
(2) KEa©*'y^f-F, £ft«W*«3tcE«<0 

(13) (12) cE«osa»ffi*av^*sfctt 
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(14) ( 1 ) £ fcfi (2 ) KE«©# y <t> F* 
3-K-r*raRNA«*«l^-«-«c!:KJ:**Sfc«T 
HMiHiJI3?£©^l&r£S; 0 

(is) (i) ztcit (2) KE«©#y<7>F* 

fcfciS, ftg:fcfiT£(tilflyi*&©&K#&. (1 

6) (i) sfcu (2) £E«©#yw-F, 

ii (3) fcE«©SP#^7>Ffc. ttlfc»Bi:*ttftk£ 
tf, S&WfUO (1) Sfctt (2) KE8t©*y<7 10 

mm®>n*MiRt%ctz&®£?z>. en 

(2) icfBKO^U^^Foy^VF. 
7 y$ rf^X F £ ftWHHMIHlO^ * 'J -- >?7j 

So 

(17) [i] (1) *fctt (2) KEKO^U^r 

Fx sfttt (3) icmmozM^y+vt. y#vF 

££8fti!£-tJ:fri§££ [ii] (1) Sfctt (2) KEtt 
OsHy^^Fs £*:« (3) KEKoa^^F 

y«VFfi*tfttWH«i:*»MI?-B-ft»^i:*Jt 20 
«U XWfflj:!) (1) £fc« (2) KE«©#y^ 

**astrsc (1) *&» (2) tc 

E«©# y ^^f - K<D7a^X h , 7 dtX F £ ft 

(1 8) (1) £fctt (2) KEWJ^f h\ 
£fctt (3) KEK©»»^yf-K*d*-r*Ci:*» 
ak-T*. (1) £fcfi (2) fcE*©#U"WF© 

y#;/F\ 7=t-xk 7ynd-7.bitza.msmm 
mm.o7.w--yym*vYo 30 

(19) (1 6) *fc«4 (1 7) fce«©**y-- 

(1 8) \cmm<07tv--y?m* 

•y hZm^xm 6*1*, (1) Sfcli (2) KEtt©* 
y<7>F©y#VF> 7=T=XK 7>^rf^XF£ 

A»«Mgn»»Xs *fc«4*©»i*«teiiF8UFti* 

(20) (11) tEKOttfc, (19) KEK© 'J 
fiyt\ 7d-7b, 7y*t3-7.Y*5ZiTSmikl&m% 

m^mifftztoW£tzitz<D%iW¥mcff®ztiz>M 
*s*-r«, ®£tcitTm&®mmft£<D&mmo 40 

(2 1) [i] (1) Sfctt (2) £e«©#im7 

^F^s-r^wuat, [ii] (1) * fca: (2) tcE 

K©#y^7^F£fg5i^3ifflK£&S!imi*&ttS 
tffc»*i:*JtKU &i*gffi£>) (1) *fcti (2) 
£E«©#'J F%3- Ff *ae?©5EK*a» 

*-e-*fk^**aHR-r«ci:*»af:-r*, (1) £fc 

« (2) CEi^'Mrf K^3-mDNAO% 

s*&ss&s-»£sfl:^»©x* y --yyn'-fc* 
(22) %£>©$»*, (1 2) tE«©*a, s 

fcti (1) gVHi (2) KEKOrfyW-Ffca-F so 



fS, (2 2) KE«©^*U--yir»tto 
(23) (1) £fc« (2) tE«©*y^f-F* 

3- f-t saewis^fiiaii-sflwioTatfc 

*-a£?©iI13£*ifc D N A &SMr*BnBiMtt 
KBRSmi: ttfttftUO (l) Sfctt 
(2) CE«©#y«yf-K*3-F"r*DNA©aS! 

s«xn « € « fl:d««aHR-r § c t **#a a -r 5 , 

(l) ttzlt (2) KEK©#yWF*3-Ff 5 
(2 4) (2 l) ~ (2 3) ©l,vf ftfrl EKES© 

x^y-->y^a^e,atfti5^aKj:oT»5»n5 
{t***fctt*©*a*»te»ssn*tt. 

(2 5) (2 4) teEKOft*** ft «*©««*« 

(26) (4) ~ (6) »cE«©DNAfeitfE5iJS 
^ 2 £E«©D N A frZSlf ft 3 D N A ©SSE^J*© 

*ydr?^i/*^-F, fej;tfcne*y j^^u^f 

©Sl^ft^- 'J =T ? * U*?- Ffr &glf ft5 D N A. 

(2 7) (4) ~ (6) feitf (2 6) ©VvftlftM 
SKEe©DNA^P>Slftl5DNA%fflW\ (1) £ 
fcte (2) £E«©#>.My?-F£3-F-f 5DNA© 
IEV £ fc H: m R N A (DffimZWfflt 5 

(28) ( 1 ) £ fctt ( 2 ) £E«©# y K* 

f-t* d n A*^trae?©ife»*fctt-»* , *« 

SfcfiWftU (1) £ftfi (2) £E«©#y^y^ 

F©«wiiwefl:ufcae?***fctt«wf t fw 

(2 9) (2 8) (cEtt©fl«. £ft«K»I%I©K 

(3 0) (2 9) CEK©X 5 y -^V^ffiT'H £ 
nSft^£/-c(i ; ?r©^S^Wti<Fg$tl5«o 
(31) (30) KE«©ffc*«J* fctt*©SBl*W 

So 

[0 0 13] 

mmommcomm: (i) *5Bfl©Gaa««aas 

'J Ft fctt*-©»#"<7?- F 

*sih^©^ y f«, g y ^ 

^f-F-efeOx E5«J*#l-patoS*l*75y 
KE?iJ%#-rSjKy^yf- FStettKdfJ^yf- F©7 
5y«EJIjK:i3^TlfflW±©75/»*'^, SSIg 

L < Bfl ASnfc7 5 y »E5ij*«-r *jR y FT' 



(6) 



1 -2 1 1 88 5 



fe o , *oE?j#f i T-mt\z7 s y SE?ij*wr s 

F£fe«f3Cfctf?# 5c 

[0 0 14] **W©#'J'<^Ftt, BIAJf, fcb^ 
RlftlM* (09*. tf, t^'y vvh. v*x, -7 
h'J, 9-9"^ 7*, fcy->\ tf;l/4£) ©fee 

®zmf& (09* if, KaiB. ^usais, yyrwB. s? 

^ssbis, ±&aais, rtsaflss, mt^aie, 
m%m®. mm®, mum®. %.m® (09, » 
r-s?, Tffle, Baaus, -r^-^^^-m®. hess 
m®. »igs^. mm. mm . ese^ » 
stsess. mm. #ssbs, it^nee, ®#SBfia, ajg 

mm. &m®$>L<aiiym®%£) , srcts^-ne 
©aia3W*ft-r**6«)*ffl«» 0Uif, m. ao&m 
vl (h. w*. im *bs«& jsji, a*, hue 

TSB, 8flcT8U *SS&ft, S§§, /J«, SOU 
Hi, MUSS, &0L KKtlU UK) , #§&, Til 
ft, B, B?«, *R IfflS, £5188, H©5, 20 

m*. to. rnitw. turn, im. m 

m. mm. hth, *sjfiu*, ■*< 

MM. IP*, B&SS, #, SB Si, /J*, * 
Si. WSJB42 (Wc, IB¥IB©#8ffi) Ic&X-fZX 
'J ^7?- FT'fe 0 T t J: l\, S fc*JBH©# U '"W F 

[0 0 15] ±ie© 1 «W±©7 5 ■££ 
L {>f Molecular cloning. A laboratory ma 

nual, Second Edition. (1989) (W"F, tWa?-- 30 
^n-->^2figi:BS-r) , Current Protocols in M 
olecular Biology, John andMly & Sons (1987-1997) 

— • /Vf*ui?—tmr) . Nucleic Acids Research. 
10. 6487 (1982), Proc. Natl. Acad. Sci. USA. 79. 6 
409 (1982), Gene. 34. 315 (1985), NucleicAcids Res 
earch, 13, 4431 (1985), Proc. Natl. Acad. Sci. US 
A. 82, 488 (1985)«icEK©fltiM$£tt££9Ai£lC 

iDDNAi;^, H8S:gb<«ttii[n?t3Sg©»© 
NA(C3-F£nfc^J^7^F©75 /&©*&, S 

»eu<ttf*in*««u W*.tfi-~2 0«s«, »*■ 

L<«l~15fflfi*, iWJL<Iil~5f©fiI 
©&©7S /!!©*&, «»SL<»ftHin«ftft75>' 

* y hjwebhw 1 fcE«©# y f t xk 

WtC^-fcSttfcS-rStCti, BLAST Q. Mol. Biol.. 
215. 403 (1990)) , FASTA (Method in Enzymol ogy. 18 
3, 63 (1990)] , FrameSearchi* (CompugenttiS) m<D so 
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2ti%75ism.mvi£m7 o%«±, #$L<tf#j8o 

%&L±. 2 H L < lift 9 0 %J-X±©ffll^tt£*-f 

[0016] ±ft<Dng.mcm-<D%&t lts, 

tf, E?iJ#^ 1 KB«©7 s/Msij-easft*^^ 
F©#-T5 'J KlS^ffitt. 7;Mf ^egftffl=& 
ff*W6tl5o H»W{cH-t«, **i&©Stt*Mt 

RWtciw-T-fesct^-rc, LfttfoT, y?yvKis 

4ff©MWSIgttS*oTl/^TtJ:i''o 
[0 0 17] *HW©^y^7^Ft LT, cfcOHfttf) 
Kti, EW##iT?a*>«ti*75>'l^y*#i-*l: 

FKT£*a*©Gse««sras8fttfy'W- f* 

fetfsci:*^#5„ 

[0 0 18] ?e>tc, *^©#y^7^Ff;:», K« 
y^7^Ftcfe^T, N*ig©^^*^>5iS©7 3y 
SiE^SHS (W*.«r, ^3;P», 7-b9 L ;l/S*if©C 
l-675/;l/**iJ) Tff«*nTl^*t©» NIMfli£ 

ftLfcfc©, »?rt©7 5>'»©flBH±©llSi5 (PA 
tf, -OH, -COOH, 73/S, 'TS^V-yVS, 
-r>F-;l/S, ^7-->71ic*) tfaSftftHS (M 
ACf. *;l/5;l/S, 7-bf-;l/5ftif©Ci-67S/;PS4 

if) T?fiW«tlTV^«fe©, fe«l/Hi»a*^tfcl/> 

fen»*«ae«*if©a^aeK*ift^*n*. 

*fgW©^y^7^Fti. C3tdW75H (-CO 
NHz) Sfc(ixXx;V (-COOR) T'feoTtJ: 
t\ CCT-xXf/HORt LT«, *f-;k x^;K 
n-7nkf;K -<y7ntf;Vt L<£n-7?-;l/&if© 
Ci-67;l'+;VS, fi»J^tf, S/^n^y^/i/, 
*->;l/*if©C3-8->^D7;l/*;i/S, WIAtf, 7iz 
;K a-^7^1/*^©*H©C6-127y-;l/S, PA 
If, ^^iz/k 7i^;l/&if©7xx;l/-Cl-27;l/ 

- c l- 27;V*;Vg& f© C 7- 1477;W*;PS©($*\ 

/VxxfMm^TfeJ:^. *«^©*y^7f-F 
C ($ fc« X)l$*~> V- 
h) **LTV5ii-&, *;I/#+i/;V»tf73 Fffctfc 
t3:xX7 i ;WI:^nTv^5^ ) ©t*^©#y•^7^F(^ 
^S4a5o co^Oxxf^tLTIi, 09Alf±E©C 
5R*B©xXr;l/42*fctf*c4:tf"P**o 
[0 0 19] *^©^y^79 L F©igttT(i, 
*>»5fea*«KlrS«*i4»f*iln«tf» * c©« 

*{b7j<mig, BOD fc©«, (PAtf, 

m^b, fflHK, fxys, yvm m sss. 



(7) 
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u 

iftfffl^&ft*. 

[0 0 2 0] *«WOSP^^Kt«, *&m<D#<) 
^.-f* F©SB#-<X:r- KT-fe 0 , fto*^©# 'J -?X 

p c r ©y js> fis^is**, m®ftm®, ^nmm 

tf306tl"CV>* [Current Opinion of Cell Biology, 
6. 191 (1994). EMBO J.. 18. 1723 (1999)) „ Lfc**o 

^FfcLTIi:, mtf, B#y^X^F£fSS!LT^* 
mmcts^Z. Si«©]l©fl{cKffil,T^*gP# (SB 
BSttflWgPtt) , **v^ttiBS^««*»**tra5»^ 

-<X* Ktt, (14© F/W V*fflSUfcStrW FTfe 

&t\> ffiS©G P C ROMSfttMB, Kfc]©G P C R 
fc©**n^-£g£^jffl-rsci:tfT*£* (EMBO J., 
12. 1693. (1993)) . LfeAST, K£8T*^$ILfc so 

8?#r (7n*tt<kDBALfc|^V7 r-MacMolly 3.5£ 

fcM%\ 77 r-SOSUI system verl.O/lOfcfigffl) £rr5C 
tfc<fcoTfc, ffi*<0GPCR©HM8*1II«, 
8, fc«kt«J§rt®tg£^aJT*cfc*<T-£*o Ltzi? 
oT, E?JS^1 T-«fc>Sft*7S/8E?iJ£frr*# 

«) , *£tfluBrt«j« (m7ki4ss«) 

*<t-£* 0 nftWKt*, mar, MBMiMs#*£tr 

SMMXf-Ffc LTtt, E?JS# 1 T'«fr£tt*757 
&E?U©MllSS~~gl4 OSB, H9 8#B~ltl 1 1 
SB, Si 7 9Si~m2 0 5#BSfc{i:S2 8 8#i 

o o#B©73/ae*j*irr*aw^<x*-K* 

?U©3l4 1 SB-S6 6SB, W.1 2SB-H9 7# 
B, §12 1 1 2SB~Sll 3 7SB, Hi 5 3SB-3I 40 
1 7 811, H2 0 6#B~S2 3 1 SB, SI2 6 2S 
B~S2 8 7#i£fctt£3 0 1SB-3I3 2 6SB© 
7 57-»B?<J**-r«»»^yf - F**tf*Cfctf** 

[0 0 2 1] *»ra<MB5»^yf- Ffctt, ±12 

©Stf^X?- Ffcfcl^T, N5fe*BO^f-*ny3SS07 
57g*M£SS (08;ttf, *;l/~;l>g, 7-bf-;PSftH 
©Cl-67->;l/g42) •PffiS^tlTVSfcO, NM 
#£ft T«JK * n^fiic L ft X;P * 5 ;l/g# tr n X/U * 

syftbfct©, a?rt©75/a©«*±©B»s so 
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(CTAIf, -OH, -COOH, 7S7g, -Y 5 XX- 
;Ug, ^7F-;i/g, X7^:77g&fc*) tfiiyjfcffiS 
S (Wittf, *;l/ = ;l/g, 7-fe^;l/g&£*©C 1-67^ 
;i/g&i?) T-&^2nT^*t>©, S*bMiflft&#££- 
Lfct^fr^St^X^ F4H©«^rf- Kft£t>$3: 
£5fc, *^©gP5r-<7f-FttC*WiimA 
;U**->;l/g (-COOH) t/c(i*;l/,-K*->b- h 
(-COO-) T-feO, ±IEL/c*^©^'J-<7^Ft 

l\ £fc, **W©as»^yf-K^C*4!BfiW1-fc:*rt/# 
(*fcfi*;l/^*i/U-h) %*rbTV*i§ 
*;l/**->;l'S^75 Ffb^fc«x7x;Kt^nT 
v>5t©fe*^©gP^7^Ft#tnSo c©B|© 
xxx/i/fcLTfi, mtf±K©C*ag©xx7 L ;i'&if 
*Wtt*o ftfg^SPtt^X^ H©ttfc LTtt, t 0 
to^3Ea^WKffrSSn58l-fJra«*WSLv 0 c©« 

IHfc Xntf*7&, 7v;l/K, 3 
m7K, ^x>e, gydi, £jft* 

K, ^*>x;l/*y|t, ^^-tfyx;^^) i:©«4 

(2) *»w©Gae«i«ja!S8ft5Ky^7'f-K*fc 

tt*©*^"?^ F*3- FT* D N A 
ft%W©^U^7 , ^F*=i-F-r*DNA«, (1) tc 
IB«©*«W©# 'J F«r 3- FT* D N A T'&tt 
tfl^%*DNAT't«fcV*V ^ftWtCti, mtf, 

(a) EfiJS^2tfS«©ffiSi2?iJfc*3^T«»S^5 
8~1 1 4 OST-aSt^tSSE^Ufc^rf *DNA, 

( b ) ( a ) tcie«© D N A ©(HHERItefc^T 1 fflU 
±©«S*^^, mm L < tt(«o L fe*SB*|**f 
* D N A T*fe 0 , A^E^iJS^ 1 lcfB«©7 5 7 KE^J 
**T*#U^yf - Fi:JWWKBI-©}§tt**-r** 
U^yf-F«rn-F-T*DNA, (c) (a) Sfcli 

( b ) fCiHK© D N A £X h 'J >->*i > h S^frTM^ 
7U 2V XU AoE?iJS^ 1 CBK©7 57IHS«J* 

frr *#y^7f- Ft^K^c(si-©jStt^*-r*^u 

^7"^F*3-F-r*DNA, *fctf*Ci:^T-f *. 

[0022] ±tefcfe^T i flw±©<as^*, 

et<«f5fiiDtft*8E5"J^»-r*DNAi:», ffiftKD 

ismKZQmx-ez *afi©a©fflfi*^, 

< ttttiQ Lfc D N A *3B*T *o 
[0 0 2 3] ±I2©X h >J y-^y h^frTTM^7 
U ^ X L, *^E?iJS^ 1 K EK©7 5 7 KE^J^rW 

y^Xf - Ft*swciii-©si4^wr*^y^ 

X^F%3-F-T*DNAi:«, ±E (a) fcEJROD 
NA£Xn-7i:LT, 30z--;W7U^t'-> 
3>S, X5-^ •A4 , 7 1 J^ti->3>ttt*^li 

i:fcJ:»)»6n*DNA*««U MftWtti, nnx 



(8) 
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-£S^IJ77-**&0DNA*@£{fcLfc7'f;l'* 
-£ffiV^C, 0. 7~1. 0 mol/LON a C 
T, 4 2~6 51CTvW7y^-tf— > 3 >*fTofc 
(£, 0. l~2fiSSg<DSSC (saline- sodium citrat 
e) mWi ( 1 <S«£©S S CiSSEOfilSa, l 5 Ommol 
/L igft^Ml^A, 1 5mmol/L 7xyltf-r-y7 

fc&jf-f 3C fctCfc !)|^rr*£S D N A^&tf 5 c 

n--i/7*§I2l£, Al/>h-7 , nha-;l/X^y- 
• /W^OV'-, DNA Cloning 1: Core Te 
chniques, A Practical Approach. Second Edition, Oxf 
ord University Press (1995)3?<D*g»lcE(tS4TC 

BEfcDNAfcLTa, MftWKaBLAST, FASTAH<D»#t 
V7h*Jl^TtrJll,fcfc*fc:, ±E<0 (a) Sfctt 

(b) KEe®DNAfc'>£<£&6 0%W±cDfg^ft 
%frf£DNA, »*U<tt8 0%W±O«Wtt«:* , r 
5 DNA. J:»)»*t<tt9 5%W±fl!)ffiBtt**1-* 
DNAfcfctfSCfctfT'tSo 

[0 0 2 4] *«W©»»^7*f-K*3-K-r«DNA 
fcLTtt, ±EO (l) »cE«Lft*»WOas^7'f- 
K*3- Kf S£»E?J£Wf 3 D N AT*&tl«Vfrfc 
5fc©T-fcoTfc<n\b\ Sftftfca, tfMAtf (a) E 
M** 2 fcEttOttSEftlC&^T&fi** 5 8 ~ l l 

#1- § d n a , ( b ) e?j#*i 2 ictmcommmw. 

£S#*§5 8~l l 4 0*T«*ft*ttSi3ljK:fc^T 
l ffltt±©tt*W«<c, < (iftiinl,fc&£E?lJ 

**t3DNAT-&9, Jbv3E5U**l»cE*07 5 7 

fStf 'J ^7> K%3- K-T* DNA 0&SE?Ufr S>S 
tfft**»«WE?>J*#-r*DNA, (c) (a) *fe 
« (b) £E*0DNA£7hy y^xVFfc&frTvN 
Y 7>J WXU aoEW**) l fcE*07 5 7 &E?J 

'j F*n- K-r s dna ©fflseaifr&Sfcrtis 

g&#JfigE?"J£*-f5DNA, ^J&tfSCittfT'tSo 
[0 0 2 5] *»BiO»^7'f - F*3- Kf S DNA 
i: a, 'J ^7^ HO 'J # v K, 7 a*- 7 h , 

dnat*s»3> ±e (i) tcwMnsmwrn 

?J#^lT*«fc£ft£73/I?E3nj0!gl#g~m4 0 
#g, 3f9 8#g~Ml 1 1*1. mi 7 9#g~gl2 
0 5*ggfc»*2 8 8#g~g3 0 0*14)7-37* 
EJUfcW-f SS^T^ K£n- D N AT*$S, 
E?iJ#^2T*at)^n?.ffi8E?iJ©m5 8#i~m 1 7 
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7*1, H3 4 9#1~§I3 9 0#1, H5 9 2*g~ 
7 2#g^fc«^9 1 9#g~§!9 5 7§g0igS 
EW**1-*DNA**tf*CfctfT»**. E?J 
** 1 T*«fc>;*tt37S7I?E?iJ0gl4 1 #g~SI6 6 
SI, SI7 2#g~g9 7*g, §12 1 1 2§g~gf 1 
3 7#g, mi 5 3#g~|gl 7 8#g, SI2 0 6#g 
~S!2 3 1*1. *2 6 2*l~*2 8 7*S$fe(i* 
3 0 l#g~SS3 2 6#107S7KE?'J%*t53S# 
*WK**3-K"r*DNA-p**, 1281**2?* 

io t>2t\zmmmi<D% 1 7 8Si~si2 5 5#g, §12 

7 1 #g~f!3 4 8*1, H3 9 1 Sg~||4 6 8# 
g, *5 1 4#g~g!59 1*1, §!6 7 3#g~gI7 
5 0#g, §18 4 l§g~g!9 1 8*l$fca3f9 5 8 
#g~§Sl 0 3 5*lOtt«B»J**rt-*DNA**tf 

•fSDNAa, moSP^r^K^rfiSUfcn-K-r^ 
DNATfcoTfcAl^U «40»$M7>K*:i-K 
■rSDNA^IW^tlta^tfDNATfeoTt^VS 
[00 2 6] (3) *«9i©#y^^K*3-K-r* 
20 DNA0I«#, 4e.mcKDNAfc < kaf^<Jrf7 7b* 

*f?E0# y ^t'?- k%3- K-r * d n a a. mfuf. 

7, r.<7M>, 7^*, 7^, t 1 ?^ *>b4 

t*) cofep,t*5« (ffiiAtf, mm. wmm. ?v 
yy;u/NyxifflBa, s^aaflg, ±&mm. k&mm. m 

m. V7D7 7-X T«, BMM. tfi7M 
so JKHMUBU »f J*, »ffiS^, »*JH, * 

«) . BM, UMB. »#SBBS, 

Aacn&tniB©ffic*fla. **8StL<a^fvaiBft 
if) , sfca*h6o»B««#arf **6n>4«it, 
*tf, ssio^spffl cm. ««, sis^, cassis 
*, mm. we* m^tsp, «*t^, ^sa^K, c 
n, /j^, *a*. tamm, mmm. mm. mm. m 

5ft, US) , **« T8<*, W, PSS, »K, BrSi, 4 
40 fllffcW, JtaW. £«, 8988, B$iS, STU. stMMu * 

mm. »s, waflu w*, b&s, ? 

*, #, B8S5, /J^Si, #tS®i4t* (*K, BEj^BS 
O^SPffi) tci^-T^y/ADNA, y/LDNA^-f 
7 5 'J -, ±IEO»^iii^i*0 c D N A , gfcli c 

d n a 7>f 75 "j -^e>aan*^>«? oy/ a d n a 

Sfelic DNA*7>yA(C'>-yy$/VytT^5C 
[002 7] y/ADNAcOlii!, y7i 3 .DNA5'<7 



0) 
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[0 0 2 8] cDNAOff««, ±fS&aS8 
fig, l§eSfcttatt4*©mRNA«rffl^T, UTttfci 

ofMl-etSo tu+a?-- ^n--y 

=y— • ;WtPS/- x DNA Cloning 1: Core Techniq 
ues, A Practical Approach, Second Edition, OxfordU 
niversity Press (1995)^cK«£ftfc£&. ^ilc io 
DNAftgffi [Methods! n Enzymology, 303. 19 (199 
9), Gene, 138. 171 (1994)] „ fc£ WirMgEMr-y 

h % #j*tf x-^-x * y 7 h • 75* 5 K • ^fA 

• 7*-- c DNA • • 7>H • ^77= K 

• [Superscript Plasmid System for cDN 
A Synthesis and Plasmid Cloning ; B R L (Gib 
co BRL) ttSD Wy^- c D N A • ^V-fefX • * 
y h [ZAP-cDNA Synthesis Kit, Xh7?^-^iS] 

[0 0 2 9] 5>T7 , 5 , J-*fW|-raft«)0^n--V 20 

sto^&ntf, 77-^^- y^xsK^** 

-i^fnt^gfflt'f^o Rttftfctt* ZAP Express 
>4tH, Strategies. 5. 58 (1992)] , 
pBluescript II SK(+) [Nucleic Acids Research, 17,9 
494 (1989)) , A z a p II (Xh7^^->?±1) , 
A g t 1 0 , A g t 1 1 [DNA Cloning, A Practical 
Approach, 1, 49 (1985)) , A Tri pi Ex (^D->T7 
tttM) > AExCel 1 (7 7/WS/7tttt , pT7T 
318U (7r;l/VS/7ttH) . pcD2 [Mol. Cell. Bi so 
ol., 3. 280 (1983)) , pUC 1 8 [Gene, 33, 103 
(1985)) s pAMo [J. Biol. Chem. , 268, 22782 (19 
93), SlJ£pAMoPRC3Sc (WIIB¥05- 336963) ) , pAMo 
-d (XflMl#JSD »**lf*C 

[0 0 3 0] 5>f^5y-ofWfcfflv^*fi±|»t*i: 

5CktfT*tSo Escherichia col i XL1-B 

lueMRF' [Xf7^^-yfiS, Strategies, 5, 81 (19 
92)) , Escherichia coli C600 (Genetics, 39. 440 (1 
954)) , Escheri chi a coli Y1088 [Science, 222, 778 40 
(1983)) , Escherichia coli Y1090 [Science, 222, 7 
78 (1983)) , Escheri chi a coli NM522 Q. Mol. Bio 
1.. 166. 1 (1983)) , Escheri chi a coli K802 Lf. Mo 
1. Biol., 16, 118 (1966)) , Escherichia coli JM10 
5 [Gene, 38, 275 (1985)) , Escheri chi a coli SOLR 
™ Strain (X h V* ^-^ttJ: K> iflE) feitfg. coH 
LE392 9u--V#%2l&) «£J1^ 

[0 0 3 1] *0**»acDNA5-<^y-OfM 
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[0 0 3 2] M h&TSft*3fc<DmRNA [*n->r 
y^ttSD £9, cDNA^>XfA (cDNA Synthes 
is System, GIBC0 BRLaSD *fflt^T c D N A*-&J« 
U ^OWWfc E c o R I - N o t I - Sai l adapt 
or (Superscript Choice System for cDNA Synthesis; 
GIBCO BRLtWD*{*4PLfc«, ^n--y^**-A 
ZAP II(AZAP II/EcoRI/CIAP Cloning Kit, STRATAGENE 
O Eco R I 8MMcifAU Stratagenea Gigap 
ack III Gold Packaging Extract^rffll/^Tin vitro pac 

TS***OcDNA5-f^5y-*fWP**o s 

fc rUEOc DNA^^y-^WA-rsctfe-et 

[0 0 3 3] c DNA<DttSE5U«* cDNA7^^7 

jrn->J:0^5X5KDNA*i«!U K 
K:d*?tiScDNA<OR*«ffl|Ott»EJiJ«r, iiSffl 
^6tl*«[SEW»«f»i*, «Atf*>3J-(Sai«er)6 
O^T**^ffi [Proc. Natl. Acad. Sci . USA, 74,546 
3 (1977)) **W43 7 3 A • DNAS/-*X>-fr- 
(Perkin ElneraS) 50*SE*J#*HBB*:J8^Ta 

[0 0 3 4] C<0±9fcLT»6tlfc*SEJ»Ji:*ai^1t 

iKlCjlDBKSo Blast, FrameSearch&H?) 

yo^7A«nci:tfT^§o x-*^-X£L 
Ttt, GenBank*04iWftr--*^--X*fiJffl-r§Ci: 

K£D, *SU^;l/Sfc«75y«l/^T8l»10GP 
CRfcfBntt*wLfccDNAfcHLTtt* ^eSE^J 
tftJEU KcDNA-fc:3-KSti**y^yf'HO* 
75/«EW*H&JWcr*. 
[0 0 3 5] DNA*^ftO#y^^K*3- 

[0036] »nm«Att#atiB»&miLfe--* 

DNA5^^5y-*fctt±EE«©»ffi-efWe 
tScDNA^^^'J-^CLT, IcDNAfC 
»aW4^5^T-fe7 h*flaVT#y*9--t?-*x 

• 'J7^^3> (Polymerase Chain Reaction ; 

t, p cruise**) rti/ta7->D-^ 

W2R*itf P C R Protocols Academic Press (199 
0)) tffHklCiO, K-cDNAfcJtC-rSJie?* 

MSS*0cDNA5>f:77y-fcWU l£cDNA£ 
fcfeT^c DNAOiMtOcDNA^c DNA7^ 

^5y-*6W!-r*ci:a«T**. 
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[0 0 3 7] KcDNAKWJS-r-SSe^A^S 

•J-Sfcttc DNA^-r^U-^StLT. 5' RAC 
EatS" RACEffi [Proc. Natl. Acad. Sci. USA, 85. 89 
98 (1988)) ZfioCtlC&K,, ^cDNA <D5' 353g{H 
©KKrfc 3' U WKfr*MgT*<: 

4ftcDNA4«fft4Ci:fPt«. §5 
fc, ffilS©*-yr- (gdAtf^-'J V^-?±S<D5'/3' RA 
CEklt) fcffll^T, 5' RACES 1 3' RACE^tf 3 C 1 1 
T*t3<, 10 

[0038] &mm®zrciz.&mmi®&%i<D-*mc d 
[0039] &nw&$.tc{t&mmmfrt>?7-i/<5h 

ttisTZ-Y 7x.S-)l-tua*)U±m (Anal. 
Biochem., 162. 156 (1987) ] ?>:£R N A^ftbtB 
f«o ^tJSUT, £RNA*-7**S''J#;**1'7 
— If I (Life Technologies^) T'SaSU iiA©RJ 
fifttf&S&feftDN A^»-T5o f# 6tlfc£RNA 20 
g^co^T, ( dT ) 7?4-?-lZlttt.'7>? 

A7-7^-?-£ffl^TSUPERSCRIPT™ Preampl if 1 cation 

System for First Strand cDNA System (LifeTechnolo 
giestt) fC,fcD-#gUDNA7^77U-*f1$a-?t 
-5c ±E©<fc9KLTv13!!Lfc-#£c DNA7^77 

c DNA^-Y^U-i&fetfSCil^T'tSc 
[00 4 0] ±K© J: 3 K LTUMf LfcSS^ft©* D 
^ K*3- c D N A©£&gKylJ*;<J:tfi5# , J 
^7*F©7 5 /&EyWco^T> ?f«±Ei:H*fcL 30 
Tr-*^-XfcSl5£rfV\ BBOOG P C R fc©t§Hf£ 
S^ct^ftS. £fc, &#y<7*F©75y 
»EM*JB^T«*tt7n -y M5?flr*f?V\ K#'.M7 

^ f#g p c RE«ar* 7 mtiiisratrfsfr* 

■KC K#U^^F*«7HBtJliifia«*SU fro@E 
7B©GPCRfc*SPtt*3jHHf, ^'J^f KttGP 
CRT-S5fc#ASCi:A^tS 0 R#!M7f-K#f£ 
ftGPCRkttS4*»&, K#y^f-K«ff«GP 

[0 0 4 1] tfz, &%.2tltcffim#V'<-f?-h'(D7S. 40 
/lEEylJtgoVT, u^w Ffcn- F-TSD N 
A %fl:^«-r « CfcK«koTfcBtt©DNA *««f 
SCfctf-pf-So DNA^k^figti, mx7r-i* 
hffi*f«fflLfeftiMI!fWra«<ODNAd*ak 
7t75W ha*fUfflLfc/<-*V'X;l/V-*ta© 
DNAtil mo d e 1 3 9 2m*m^Tft5£tff 

[0042] iatot'ji?^wf Htt^y^ 

DNAKffl$W&mRNA£MSLTV>5lfflSg©inRN so 
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ttcioTfe. i«t-r«DNA*nai-r*ci:A«-ift 

So 

[0 0 4 3] ±E©#a*:J:»)|W32*i38fStG3G« 
Jt&SSStttf 'J ^75r- F*3- FT3 DNActT, 
EyiJS^ 1 T-mZtiZXV F£n- F"f 
SDNAUfcfctfSCfctfTt, HfcWfCti, EfiJ#^ 
2teKe©*gEyWc43^T*g##5 8-1 1 4 0# 
•P8?tl**SE?«J*#-r * D N AH^felf 3 C fctf-p 
*5. 1H?IJ#^ 2 KE«<DffiSE?lJK:43V>T*«S# 5 
8-1 1 4 OST-gSnS&gliTiJSrlrr-oSDNAtfri 
- F-r5^U^7°^ Ftt±E<DJB*raSK«k9Jin : <D*l 

ig^esst^s^ns (hi, 2#hb) „ 
[0044] nmmntmmm (4075/1) , m 
-mmmmm (2 675/so , s-aBart;v-y (5 

75/K) , ^-KSStSii (2 6 7578) , Sf-fiB 
(1475/t). JgHUltilllisS (2 67 

, £zaBfirt;i/-7 (1 5 75/10 , fgesli 
JGitiB* (2 6 75/&) , SnfflflS^i/-^ (277 

5/8) , W,BWmMffl$. (2 675/10 , fgHiSlBS 
l*3;b-7 (3 075/10 , SAKJtiliff* (2 675 

/10 , shhibtM/-? o 375/&K stni 

ilStt (2 6 75/10 , C*4S©a0liSrt®« (3 5 7 
5/K) 

75/&KylJ©/^Fn^>-8?#r(cJ;D, K#'J"?7 
f-F«^y^;l/^7f-F«r*tTV^v^#*e)jns 

m i #b§) o 

[0 0 4 5] EJUS* 2 tfB«<DlgSE?iJ^^t-?» D N 
A££tf75*5Ffcl/C«\ ffll^tf, pBS-PGM 
0 3 3 4££tf3CfctfT-t3o pBS-PGM0 33 
4?:{?Wr57cMS Escherichia coli DH5 a/p B S 
-PGM0334(iFERMBP-69 6 6tLT¥fi? 

1 1^12^8 Bmtvjjmps^ttx^xfmmm 

mi, H*H3?«»-3<tfrW[iTBi#3# (®S# 
^3 0 5-8 5 6 6) K*KSftT«/^*o 
[0 0 4 6] ±ffi©^at?^#L/fc*%WODNAfeJ: 
rJDNA»fjt^ffll^T, €Wa7-^a--^"I 
2JK«SfcB«0*i£KJ:»), feSV^iKD N A<D«8E 
5Um*%ffl^TDNA^*ac«k5, *fg^©DNA© 

f, ■by7.-*u=r?^u^F§©*yd r 5ti'W*f- 

[ 0 0 4 7 ] K^- 'J =f ? ^7 F fc LTfi, 
DNAO^SE^J^^S^LfcS-e OSStlllU^S 
E?iJ^^-r§ D N A icfcte^D N A t ffl«M*E3»J«:* 

2 fCEtt© D N A ©lggK^J<P<DiI£?Lfc 5 ~ 6 0 &g 
fc N UE5»J*«1- S D N A $ fc im D N A t fflifW&lB 
5»J*#T*DNA**»f*Ci:««T**. -b>X7°^^ 
D*7 y f-fe V X 77 V- fc L Tffl ^ S ti^C 
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— b?K SfettE^JS^l 6fciO*E?iJ#^l 
[00 4 8] Mfc, cn6*UJ5»^U*f-KOR»* 

#©y >S^iXf^W^7*nf-ti- 

•cg&stifc+y =*7 i- u*?- fk*& * y 3 7 ? v 

*f-K«fO'J VK^xXr/MS^Na* -P5' *X 
7*75f- HS^K«»Sftfc* U 3* 7 * FK 
S9 ft, * y 3-7 ^ F#© y tf-X i: 'J yi->"iX 

FStUft, * "J 3* 7 * b:*7*- F*©*5 ->MC - 
5 7°n \Z=.)\,*j 7 iyfrvmmztitz* 'J 3*7 * b*?- F 
SfaSfl:, *y 3*7^b;fr7'-F*©^>/l/**C-5 3 L 7 20 

4 /-*->7->*TW*«ft*y 37 * u** mm 

* D 3? * l^f- K«J>©S/ b -»**€ - 5 ~fu tfx 
;l/-> F 5/ypB»Snfc*U * b*7*- KlWtt, * 
■J 3*7 * \sx* F*©-> F -»tf7iy *vvy%W; 
Yi/y (phenoxazine - modified cytosine) TiBl^l^tl 
fc* U 3? * Ut^ FR*W*. * 'J 3*7 £ 1^*3- F*© 
■J s!*-X** 2 ' - 0 - 7a Vf ;b y d*-X T*»££ nfc* 
y 3*7 * u*?- Fg§$#, **iWi*y rr? * f 
*©Ud*-XA*2' -7 F*->xF*->yd*-XT*Sgi 
Ztlfz*') 37 * I^t"- FS|ISfl-*S**lf5 C i:A*T*# 30 
5 0fflSSl^,16, 1463 (1997)) „ 
( 4 ) *5»B<0-K 'J F* J: tHHW*- F©8ffi 

y ^7t*- f*3- f-t * d n A**rr **ms»fl-* 
fflv*Tfc*ffi*r*c £**-*?#*. aa©^7f-F 

* 2* a v h if 7 7 - & if © £ a v h 7 5 7 -c - 
*ffl*^t>*«c tick 5SI»#(t-r*c 
[0 0 4 9] i&moitifo^??- FJ-feti*0tttt* & 
tt©^*- F©^ffit^oT^fiSc-r^ C t tlf t* 
U fei.^tt*fgH^©Glfie««tSS§^d P, J^7 0 ^ 
F%j§S^7^^-€-e^J»T-rsc4:(c«J:oTfeSljg 

-r*c t**T-%5o ^7 0 ^f©^s^lt» > <*u 
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*r4fc5, *^©gi5^7 p f-F^^L^5'35»-<7' 
**««S«^-r *«^-iRHa*B»-*-6 C t fc <k D i 

^©^y^F^giifi-rscfc^T-t^c, Mamms-nm 
*&mm<oimt.LTi}. kt© (a) ~ 
(e) tcemttik^mamf^tiio 

(a) M. Bodanszky feitf IA. Ondetti, ^7f- F 
S'V-ti'X (Peptide Synthesis), Interscience Publi 
shers. New York (196fr£p) 

(b) SchroederfccfctfLuebke, if ^7 P ^F(The Pepti 
de). Academic Press, New York (1965^) 

(c) %m*im. i.?* F^*oa«fc*», ^# 

(#0 (I975ff0 

(d) ^SteW fe«kt/WIR#"¥, £ft¥$BM2 U 
^>/^R©<l:^IV. 205, (1977^) 

(e) ^af&Wf£<i. ^E^p a p©gfl^ Sl4# ^7f-F 
j£)ll»/£ 

• *7A*P7hi'">7'f-'iS[ft^D7hi , 77-f- 

• ^ B B a *H^^*^t>-li:T*fi0^©gi5^7^ K*« 
7^ F38*aBtft:-eaB-5«#tt,- £tt©-$ffifcJ:^Ta3& 

[0 0 5 0] $fc±E&fttt*Hct±E (3) T'ffen 

tz^mn d n a ?r?s±aBBS 5 CtlcH 
0, *^©#y-°7^Ftfcttgf5^7 p ^F^ii-r 

[0 0 5 l] *»E!fJ©DNA*aS*«*}|^^^ 
-©7nt-^-Tffifc}f ALfciSi^A^D N A^jgfiic 
L, R«»A(*DNA*1i±«fiK:»A-r*ci:'cJ: 

0 , y -<7^ f i fc«gp^7^ f*«s-t 

J: 0. *%W©-Ky K*fc«aMK"/^ K«BB 

[00 52] jf-feaflSfctT'i, n^«. m. kid 
sans. Mffeimsa, wmum, ewt-rsae^^niEi 

[0053] Km^tf-t Lxa. ±mm3E.mmao 

T\ *5§E!f3©DNA©e¥t-:aiLfc{itSC7 P n^-^- 
%^*bTvst©«r"fiv5<:t*i7»t-& 6 

[0 0 5 4] )Sfflffi^©ll^4^^±Wt LTffl^S 
*5EW©DNA©»S-«^*-'i, RSffitt'f-? 

iaitSRifii-efe^tra^K, 7nt-^- u*v- 
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[0 0 5 5] mi^tt-bLTlt. W*lf* pBTr 
p2, pBTacl, pBTac2 (^-ftt&^-Uy 
tf-vy^Att^Drftlg) , pSE280 (Jy\£h 
U i/x y%±W) , p G E M E X - 1 (Promegattii) , 
pQE-8 (QIAGEN*±£!) , p K Y P 1 0( 8 
-1 1 060 0) , pKYP 2 00 (Agric.Biol. Che 
m., 48, 669 (1984)) > pLSA 1 (Agric. Biol. Che 
m.. 53, 277 (1989)) , pGEL 1 (Proc. Natl. Aca 
d. Sci.. USA. 82, 4306 (1985)) , pBluescript II SK 
(-) (STRATAGENEti) , pTr s30 (FERM BP 10 
-5407) , pTrs32 (FERM BP-540 
8), p G H A 2 (FERM BP-4 0 0), pGK 
A 2 (FERM B-6798),pTerm2 0fB8 
f 3-22979, US468619K US4939 
094, US5160735), pKK233-2 (Ph 
annaciattfi!) , pGEX (Pharmaci a*±§9 , pETf> 
XfA (NovagenfrlO » p S u p e x , pUBl 1 
0, pTP5, pC 1 94, pTrxFus (Invitrog 
enft) , pMA L-c 2 (New England Biolabsfr) ^ 

Wf^Cfctft^o 20 

[0 0 5 6] 7n*-*-fcLTB\ *HB*OlS±« 

M*x%mxz%&<Dx&ntf^fr%%&<Dx&&\,\ 

0O*tf, tre^nt-*- (Ptrp) , lacyn^e-^- 
(Plac) , Pi^n^E-*-, Pr^ci^-*-^, 
*HM J ?7r-^fci*-rs^nt-*- % SPOl 
7u*:-£- N S PO 2:/n*r-£- N penP^ 

-*-H*fetfSCi:*^tSo $fcPtrp*20E5U 
S^fe^n*-*- (Ptrp. x 2) , tac^n^r-* 
-, lacnyn^e-^-, let l7n^-£— OJcdfcA 

*WfcRlfasSftfcyci*-*--«tfflv^*c:i:*^ 30 

[0 0 5 7] U#V-A««eWfcLTH:, 
£Vl/*V (Shine- Dal garno) EW^BHte^ KVfcOH* 
SSfcHIK (fllaJf 6-1 8&S) Kil»Lfc^5X3 

[0 0 5 8] #fgBJ?<0 D N A ®«%fCfc):1Pitt£E?lJti 

[0 0 5 9] Tg±fflJ&£LTte, XS/xUt71, *5 
^7H, 7l/^fy9AI, 40 

S^^JS-rsa^ttl. 0O*fc^ Escherichia coli XLl-B 
lue, Escheri chi a col i XL2-Blue, Escheri chi a coli D 
HI, Escheri chi a coli MC1000, Escheri chi a coli KY32 
76, Escheri chi a coli W1485, Escheri chi a col i JMIO 
9, Escherichia coli HBlOl, Escheri chi a coli No. 4 
9, Escheri chi a coli WBllO, Escheri chi a coli NY49, 
Escherichia coli BL2l(DE3), Escheri chi a coli BL21 
(DE3)pLysS, Escherichia coli HMSl74(DE3), Escheri c 
hi a coli HMSl74(DE3)pLysS, Serratia ftcaria, Serra 50 
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tia font i col a , Serratia liquefaci ens , Serratia mar 
cescens, Baci 1 1 us subtil is , Baci 1 1 us amyl oliquefac 
iens, Corynebacteri um ammoni agenes , Brevi bacterium 
i mmari ophi l urn ATCC14068, Brevi bacteri um saccharol 
yticum ATCC14066, Corynebacteri um gl ut ami cum ATCCl 
3032, Corynebacteri um gl ut ami cum ATCCl 4067, Coryne 
bacteri um gl utami cum ATCCl 3869, Corynebacteri um ac 
etoaci dophilum ATCCl 3870, Mi crobacteri um ammoni aph 
ilum ATCC15354, Pseudomonas sp. D-Ol lOH^rfetf £ £ 

[0060] m&K^z-vmxij&tLTiz, ±e 
zcttfx+z. mzn. xwbD*i/->a>a cnu 

cleic Acids Res., 16, 6127 (1988)) , A >f 

(Proc. Natl. Acad. Sci. USA, 69, 
2110 (1972)) , yuy-f^TsYm (&P>flH363- 24839 

4) , Gene, 17. 107 (1982) ^Molecular & General Gen 
etics. 168. Ill (1979)fcEB0£j£S**tfSCfc** 

[0061] mmmmzfe^mmt Lxmvzm&ic 

mt^tZ-tLT, YEp 1 3 (ATCC37 

115) , Y E p 2 4 (ATCC37051) , Y C p 5 0 (ATCC37 
419), pHSl9, pHS 1 5m*m7rs?%C£ffT* 
ZZo 7u*-*-£LX&, BS«**T»ai*t* 
fc0T**fttfV^&5fc0T*fe<k<, 08* If, PH0 5 

ADH7ut-^- gal l7n*r-£-, g 
al IO^p^"-, k-h^37^ieim 
MFaim-K CUP l7n^-£ 

[0 0 6 2] m±mntLxit. -u-^^av-r-trxs, 

If %>££&?%, MfcWfclZ. Saccharomyces cerevisi 
ae, Schi zosaccharomyces pombe , Kl uyveromyces lacti 
s, Tri chosporon pul 1 ul ans , Schwanni omyces al 1 uvi us 
C t # T £ £o £ fc G P C R OJEKfcS Lfc 
SStt*ffl^5Ci:fet*fS [Trends in Biotechnolog 
y, 15. 487 (1997), Mol. Cell. Biol., 15, 6188 (199 

5) , Mol. Cell. Biol.. 16. 4700 (1996)) 0 

[0 0 6 3] m&?i^z-<om\i5&thT&. mm 
icDN A*m Af s^ffiT»n*f t^-rntfflt^ c t# 

T*f, 0O*Jf, xl/^hnsRl/— >a>ffi (Methods. E 
nzymol.. 194. 182 (1990)) , ^xD^XfS (Pr 
oc. Natl. Acad. Sci. USA. 84. 1929 (1978)) , ft»U 
f-^AS (J. Bacterid. . 153. 163 (1983)) , Proc. 
Natl. Acad. Sci. USA, 75. 1929 (1978)f2R<D#£^ 

[0 0 6 4] m^mm^m^mmtLxm^m^ 

tts $m*>7&-£LX. 0O*lf, pcDNAI/Am 



(13) 



&ffl2 0 0 1-21 1885 



23 

p, pcDNAI, pCDM8, pAGE 1 07, pR 
EP4, pAGE 1 03, pAMo, pAMoA, pA 
Mo-d 3kflmi#BD. pAS3-3**8«^-r* 

[0 0 6 5] yn^-^-^LTii, ftaJfflflS*T*»Si 

T**sfe©T*fentfi/^-rnfeffl^«ci:A^t, 09*. 

if, V^htJiwy-tfrX (thCMV) <DI E (irame 
diateearly) i!£^<D:/n*— S V 4 04>«J#!7 
n ^n-— • ^ jl 'J> • n-ry^7 • •M;!/ 

7s (Moloney Murine Leukemia Virus) <DuZ/tf* £ — 10 
S+;l> - U tf — h • /n^-^- (Long Terminal Repe 
at Promoter) , lx h n «)^;l/X(Oyn^ % fc— 

[0 0 6 6] lS±«lfif:LTtt, v^X- ^xn-vSffl 

US, NamalwalfflBS, Namalwa KJM-lSaiS, thf&Vl'gffiM 20 
BS, t h SlfllftaiBS, HBT5637 0$BHHS63-299) , 

[0 0 6 7] S6fcT^-5xn-T«USi:LT», 
SP2/0, mm, 77 b- ^xn-v£BIS£LTteYB2/0 
^, MJ&jef?B8)fflflSfcLT«HEK293^ HhGifcSai 
ffii LT&BALL-lH, 77U*SKU1f;l/WBaiBfcb 
TttCOS-K COS-7, h*H*jBBBSaci:LTttHCT-15^ 

[0 0 6 8] a»A^*-OWA*ffii:UTtt, »» 30 

ausfc d n a «:*A-r5*ffiT*n«i^n tfflt^s c 

fctfT't, flIAtf, Xb^hn^b— >3Vffi [Cytote 
chnology. 3, 133 (1990)) , 'J>8*;l/>")Aa (1$ 
P?3¥2- 227075) , 'J#7x^>3>a [Proc. Natl. Ac 
ad. Sci. USA, 84. 7413 (1987)] , Virology, 52, 456 

8l*©«»fiJ:tf«««, WWPF2-2 2 7 0 7 5fS 
«*3Wi»HPF2-2 5 7 8 9 1 94MBfcE«;£*lT 

[0069] aaaiiB*a±fcLTffl^^4»'&fe:tt, w 40 

—X 7 • 5*5 h U — • 7Za7;l/ (Baculovirus Exp 
ressi on Vectors, A Laboratory Manual , W. H. Freema 
n and Company, New York (1992)] , €1/^j7- • 
^tn>/*- 7 • 5 #7 FU— • VXa7;l/ (Molecular 
Biology, A Laboratory Manual) , • 7u h 

J> - ^Is**?- • /W*Ui/- , Bio/T 
echnology, 6, 47 ( 1 988) ^tC Etc £nfc 7? £££0 

[0070] bps, ffln^ae^six^^^-ficktf^ so 
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[0071] mftmzts^Tm^tiz&BTmx^t 

2 — #Rt£, pVL!392, pVL1393, pBlueBacII 

[0 0 7 2] ;^ao-)^xtim fi&JAtf, 
^gi^S^-rs i >^;l/XTfeS7^h^7r • ii 

(Autographa californica nuclear polyhedrosis viru 

s) m*m^&cttfT+z%o 

[0 0 7 3] ILSfflBSfc LTCi, Spodoptera frugiperd 
aO$pm«> Trichoplusia niCQfljjjyfe A^nJMII 
&%<D%mmmmZm^%££tfT*ZZo Spodoptera f 
rugi perda OgPmaBB £ LTttSf 9, Sf21 (A^aPW 
• ^^X^y^ay-^^-X 7 • 5*5 > 
U- • 7-a7;W ^ Trichoplusia mOiI»i: 
LTteHigh 5, BTI-TN-5B1-4 W^trhn^x^iS) 
»>f 3flajfta*gPggailBfc LT& Bombyx mori N4 

m*mz>c£i$T*zz>o 

[0 0 7 4] Blft***;l**ilB**fc«>0, m&m 
BS^^EfflBUae?* * * - i: ±E> ^ a n * 

i^ffi («fBW2- 227075) , 'J#7i^>3>S [Proc. 
Natl. Acad. Sci. USA, 84.7413 (1987)) H3:$>tf£C 

[0 0 7 5] Sfc, »WBIBK:DNA**A-r«*ffii: 

tTf, UO^tf, xUi7 hDjKl/->3>a (Cytotech 
nology. 3, 133 (1990)) , U >B*;l/S/»>Aj£ (WRI 
¥2-227075) , U#7x^S/3^ (Proc. Natl. Aca 
d. Sci. USA, 84. 7413 (1987)) H^fetf^Ct^Tt 

a, ftawEfrtt orawm. 20 (1994), 21 

(1995), Trends in Biotechnology, 15. 45(1997)) 

[0 0 7 6] »e?WWcffl^*^nt-*-i:LT 
(CaMV) 035Syo^r-^-, W^l^nt- 

^g^ae^tT)^ > h d > l ^^SA1- % c ^ cfc 0 , 
[0 0 7 7] ?g±«^LTti, i/>*V^ ^/^n. 
^S, 5^^, 7;l/7r;l/7r, 9fKVO«HMB«« 
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[0078] imz.'<tz-<Dmxj5mtLTit. mvn 

fctfT't, 7?n/WrWL ( Agrobacteriu 

m) (?f^E59- 140885, $#&aS60- 70080, WO94/0097 
7) , Xl^ hDi)?L/— > 3 yj£ (Cytotechnology. 3. 
133 (1990), &B8S60-251887) , *—t 4 2/l>iJ> 

(MB^m (81*312606856. 1*1*11251 

7813) »**tf*Ci:*<T**. 

[0 0 7 9] ae?««AL^«Moail&^H«tt, 5? 

5o £ft, afi?WALfca*ttB*»iHkS*4Ci: 
tciO, ae^tfgASttftfflfefift 

[0 0 8 0] WMMM^V'T*9gll®*U' > <7* K* 
££1" SCtkT'f So {flAtf, &*Q©3ri£ (American 

Journal of Clinical Nutrition. 63. 639S (1996), A 
merican Journal of Clinical Nutrition. 63. 627S (1 
996), Bio/Technology. 9. 830 (1991)) fC^PUT, il 
fcttBX LftiMW fc*IS!8©# >J K*4»f 

[0 0 8 1] T'n^-^-tbTfi, Il^T'fgST'tS 

|?AtV^Dt-^-, jS^F^n-Zyy 

[0 0 8 2] *«WO# V K S ftteSPft-W F 
£3- FT* D N A*li*iiA/^^*f*D N A*«ff 
IMG, &£WifflMIBlitele©jgKIE 
iI3r©JS§£!£{cftoTig§U K*U^rf- so 

k*4jmw*«, mmmvn a o &x y k*se« 

So 

[0 0 8 3] «SiE&tttf»»fflft£ft^1«lfc©« 
a*©£iifcttoT» flf$fett8iSU R#'J 
F*£li!c«»2-e, Kl^flttSftttffiftflttJ: 

Ffcgilf SCfc#T'tSo 

[0 0 8 4] HPS, ft«SfIft©«^, 0J*tf, *«WO 
DNA^WTS^kF F7>X->*xX^^Sj^§rIW 40 

F£ft«gp#'W K*'R»*+fc£l* • WIS-fr, K 

Setter*), *||^©,-K'J^7 p 9 L F^/itia5^^ 
K*«Bert"* C fc "?* So !*»»■*>©&* • SWIflFf 

/I/?, 0PIP£&tfSC£:tfT'#S„ 
[0 0 8 5] «§ttriB(t©«£> 09* tf, *»WODNA 

ftDNAOJ- H-T**^©*';^^ KSfcttlWfr so 



26 

'J F $ ft ttW^^f - K*»Hrt-* C i; fc <fc 0 , 
#?|iP!©# y ^ >Tf - K * ft ttBHh-W KfcHiW* c 
itfT'tSo 

[0 0 8 6] ♦RWOtf'J'W- FSfcttflKM??- F 
©Sjfiffl}gSlgg|^*lgMII©gS^, SISSIP© 

[00 8 7] LT(i, K£K£&tt#»fl:Lff 

-5fe©T-fenifi<, iOl/n-X, 75*F-X, x^ 

x*y-;k yn/V-;i/«©7;i/3-;MB*' 

[0 0 8 8] g^StLT«, 7Vt-7, ttfl:7y* 

7 V*:^ A«©£«fc«MW*r*HI©7 

ig, *©fl&SS*fl:£». Mtffc, ^7Fy, fcx* 

X, BSx+X, 3-i/X^-yj*-, fc-tf-fytoic 

[oos9] fflMfefci/ra. yynjg-*y?A, y 

?A, ttfb*hy>A» HHK^ytfy, BSE 

[0 0 9 0] iggt*, ttVttSfettSIKlftWgHI 
•<Mf»Wfc#TTfT5. JSSiS*(il 5-4 0W 

H«, 3. 0-9. 0(CfijWt«. pH©IBgto:, 
**v^i*«©», 7/1/* U8«, IRK, KS?*;V->^ 
A, 7>tx7^*fflV^Tfi ; -5o 
[00 9 1] SftlgStf^SfCfSUT, 7>fcf^>y>' J f' 
fhW^U VS©tt**«*SJftt«IP LT t «fc 

[0 0 9 2] T'n^e-^-tLT^IS©^^-^- 

tf;i/-p- 0-^**5^ Fe^y^F (i ptg) ip 
Lfcfjffi****^ * t *fcit>r y f-71/7 ^ y 

(I A A) ^*lgitifC^inLTfc*t''o 

[0093] #%IE©# 'J ^7°^ F i fcttaHh-W F 
©S!iiffl»MK^{*^i!)^Sat:feS^, 
§-r-51g«b{o:, — KK^ffl^nrv^R PM 116 4 0 
[The Journal of the American Medical Associat 
ion. 199. 519 (1967)) , E a g 1 e©MEMigi& CSc 
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ience. 122. 501 (1952)] , OMEM^H [Virology. 
8 . 396 (1959)3 , 1 9 9gi(5 [Proceeding of the Soc 
iety for the Biological Medicine. 73. 1 (1950)] £ 

[009 4] JimpH6~8. 30-4 0*^ 

5 %C Oi^STgO&frTT' 1 ~ 7 BIHfT$. 
[0 0 9 5] Sfc^ffiMlfCjStT, *-fr-r->x 

[0 0 9 6] M£$fflBS£?§±»lSi: LT»6nfc»«i io 

NM-FHigife (PharmingenttSD . Sf-900 II SFMig 
«S (¥73 B R L*±SD , ExCel 1 4 00 , Ex 
C e 1 1 4 0 5 (JRH Bi osci encesttSD . Grace's Ins 
ect Medium (Nature. 195. 788 (1962)] f4II/^C 

[0 0 9 7] ***frttpH6~7» J8«aUKti2 5~ 
3 iggBfP^aillg l~5BI?S*Wi;U\, 

i&£j&jtaLTt><fcl\, 20 
[0098] *5fflO* 'J '"W K* ft ttnWifr'W K 

So LTB\ fi-#7*'hi/{r 

— tf> ~fuT<<yk. ynf-OAOI gGS^^C 

tf'J (A r g) , tfy (G 1 u) , ynf^VG^ 

7- t\ U (His- tag) , S'W-F, so 

DNAg^y^Ih7^y, TacMH> f-*bF 
• 77l/*U-yfe>h • rnri'X F 

fetf^ttS (lil/ll^c, *&Ef3*. 13, 469-474 (199 
5)) o 

[009 9] *»«©# 'J F 8: ft»gP#^7^ F 

U K©*JB*s?*. 5 C ic H 0 , BftfffifcW? 40 
[0 10 0] 1t±«BS^»»»9l***«*, fc*^ 
K.ftr>fzi/9i- /1/E8I*, *^05SU-^7f- Ftfttt 

as^T'f - FON«5tcffl!i{cMiirr«o R#y k* 

fctt»»^7 , f-FON5fe*S*-»^feS*fc±T, ±13 

->x'J fc7JgST-&5#&«\ 7;l/#y7*X7 7*- 
€ • OmpA • i/77;l/E?JS£'7j\ fc± 

*V^;UXBB7?*«»#a, a-759-« • *s9-+ so 
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-^^-7id>- v^/VER ia&#? • ->77 
[0 l 0 l] *^<D^'J^7^FSfta§P^7^K 

HflLSl^aiBST-^lS-a-SJi^, ±atft«^»iSt 

[o 1 02] mm-mam^iftLxit. p-nyt 

h-S^— fe\ Zfaf^yA, 7n 7 M>'A©I g c$g£- 
i7D7A7xxn-;l/ • 7-bf-;PF5^X7i7 
— 1\ #'J (Arg), #'J (G l u) , 7uf<{> 
G, V/Vh-Xtt**:"<*lt 7;l/^^*>S-h7 
VX7i7- tf, (His-tag) , 

7f- F, DNA^>^IF^^X TactSJiU 
ftl'K+v'X 7A>*\svb>h • 7n-r 

■fy, FLAG^7?-F> fcitfffiScffiflHDxvfr-- 
yftif^felfStl* GJj/lUB*. $|ft|g¥. 13. 469-47 
4 (1995)) o 

[0 10 3] $ft, *#R5¥2-2 2 7 0 7 5tcf28c$n 
[0 10 4] *%WcD*U^7'^F$ftaffi^7f-F 

[0105] tw*ar, *»wo*u^7 , f-K*ft«HU» 

^7> K*«*«?IO*y ^7**- F*ftttaWM^f - KB! 

^7bx, ^yhy^uv^y-r-rif-, 
[0106] K^aBBaatB^iS^ii-r^ct^j;*) 

»6ftft±*b^, rS^tttliffi, Mfi«lcJ:«««rttM 

*»jffiiteJ:*itlfia, ->*xf-;P7 5/x^;P 
(DEAE) --tr77n— X, DIAION HPA-75 (.=M\t 

■<-m, S-Sepharose FF (7r;W->7ttS) m<D\sis 

t77n-x, 7xx;l't77n-7?Ok>*y» 1 

iS&> 77-f-f-f-^nvh^77-f-S> ^a?h 

[0107] tmno^j^f-Ytitams^f^Y 
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y y hyx- 1 o 0 4^©j?®gffi?J£ffl^TK# 
y f $ fc«Kap»^y^ f*«*» & risa: l ft 

tfT'f S„ 

[0 10 8] £ft, R#y^7*K*fc(iR»#''W 
F&Wrtfc^f**«jRLTB3!Ufc»£M\ MHc 

ftttfaSttcfcO, »«©£»£ *0R# 'J "WFSfc 
ttR"W K*HiR», R#U "t^f- KSfcttRWSM 

gftfiRgp#^7^ F«HEttb4t^8«te«»*JS«K: 

JMtfltSi&fc i 9 fRSHR&£?9« c fctfT * So 
[0 10 9] MB^R^J^77-KgfettKflKK:/ > 
*-K##ifc*ti*iS£fctt, Rttm*afr*MI«©¥ 2o 

J: tK R# 'J F £ ft«Rgp#^7°^ F©» 
[0 1 10] tits *«WO*U'<yf-F$fc«K»» 

Ct&T'tS &1|JIHB*. 13. 469-474 (199 

5)] 0 fllfctf, o •?£©#)£ (Proa Natl. Acad. Sci. so 
USA. 86. 8227 (1989), Genes Develop., 4. 1288 (l 
990)] , m WW$- 336963, W094/2320HCfEtt©7jft£ 
mCTs *891©#!M7*f- F*fctt»^^f - F*7 
n^fVA £©■**://<*«*: LT£»U -YA/?" 

te J: •)»«■*■* Cfc««-?»**. gft, *«WO#'J^^ 
? F*fctt»^yf - F* F L A G"W FfcOUkfr* 
3"<9ltfcLT£SU ttFLAG*tf**fflv^*77W 
- r -f - * n v h ^ 7 * - £ <fc 9 AH f * c 4: » V * 
5 [Proc. Natl. Acad. Sci. USA. 86. 8227 (1989), G 40 
enes Devel op. , 4. 1288 (1990)) 0 
[0 1 1 1] ®C, *R«©#y^7fTSfctt«HK 

h?77-< -r*mmtz> c t feT-$ s» 

[0 112] gft, &&]©;£!£ Q. Biomolecular NMR, 
6, 129-134, Science, 242, 1162-1164, J. Biochem., 
110 . 166-168 (1991)3 fcSpCT, in vitro g^ • HIR 
5K*JB^T*58HB©# 'J ^7°?- F $ fcttffitf^f- K* 

£gf sc t t-e**. 

[01 13] ®C, *fglJi©3l? U -^7°^ F $ fcttfiKiK so 
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7°^ F«, FmocS (7fr*V-)l*3-)l*3-i/Jjfr 

$ft. Advanced ChenTech ft, /<— *V • x;l/T— fct, 
77rt> -: ? , ->7/W;+-ri'tt, Protein Technology Instr 
umenttt, Synthecel 1 — Vegali, PerSepti ve?±, 9>W& 

vmmyi?* F**«*«ffl ut*fc*r* c t t-e 

t So 

[0 1 14] ««Lft*»WO*y^^FO«tt!Wf 

«fc*HA«ff, 1 9 9 3*P) fcS8©73ffiKi9HfiS 
Rl^TfeSo 

[0 1 15] ±E©^Tft&n«*XH©#'.M7?- 
KSfcttS8M7*- FififflifcTMf 6 nft«^K li, £ 

»©73£&*^tt*nctpi;sj&i£K£oT«fc:s$w- 
sc t&vt s a»K*Tf» snft«*Ktt4M!io*a* 

SVHi^-tltCipUS^Cfct), 8lltt£fctiffl!©ttfC 
443, *»S©tf'J'W-F£ 

ft«a5^7 , 7 c F%, iiS4sews«^ffl$^s 

CtlC&Os tt«K«E»*llPitftt>, *y<7*^F*» 
tf, 7nf^^t- tf, yjn^- If 

[oi i6] ±ESffi-e«Bi-et**«wo*y'<^ 
am Lft y f t (ot^ak^mmmm#^m^it 

x y+f 4 LsJLS7vt'(%l:lc&0 MJ£.-t S c fc 

f So 

(5) *^(0iKy^7 , ^F^fttigP^7°^F, 43* 
tf *tl6*3- FT* D N AOfiJfflS 

*«wo*y^7*f - F^ft^-e^sp^T 0 ^ f, sl< 
a^np.o«, K#y *w F£ft«^©a5^7 , 7 t f 

* 3 - F'T S D N A «, WT© g WXfflVS C t *^T* f 

So 

(a ) *»w©*y ^rf - F*ft«:*»^rf - F©«ufi 

(b) *»W©*y^^Ffc»-r**tft»J:tf*iifiijt 

©^s 

( c ) *»w©# y -?t°^ f tent s y f©8be 

(d) *%W©#y^7*^Fk:WrsyA*>F, 

xh, 7>*J-^Ffiitf«(i«E*««©x^y-- 

>^©«Bi:Kx^ y-x>^^ffl^ftg^ D °p|iS 

( e ) L ft 'J jj > F • t ©itS K t 
£-3^Tz h'7 7 yf*1f-f >©SU5I 

(f) a£?i£!Kfc43ttS7°n-7\ pcr7^v- 

©crai^tfctfsftesi 

( g ) ae^BWd^ae^i&aasoESi 

(h) ;^77HiofM 
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ts 'j Foftje^ffi+Rwo* 1 ;^^ fkjws 

•J # V F*8S« & fcttftW Soffit LTI*» M*tt * 
5CTi©# U F S ftftftth*?* F fe L < 8**1 
©£t> K»1Mli:*S»;*-&, KB»H<k!>*fgfl&© 

y ^<7> f $ ttntmfr*?* Kfcitarr *» 
K£ o #f?sE©# y FfcWf 5 y f* ww 

575i£ 3 C t T-f -So 

[oi 17] umanthxit, £to<Dv#>h' m*. 

bi/XF-^xy, $01/* = X -tab-y, ^7^- 

b^>x **->h->x pacap (tr^a^y 

>fy) , -fe^b^X ^Vl/AdTx *;l/>-h-x 7F 
U/^^a!)X VThX^fy, GHRH (i7*n-X 
ish^y VV—i/y? , CRF (a;l/f-3 

hnt:y 'j'j-v/yy 7r^^-) , acth (tf 

b/n;Vf-3 Fnfcf-y* , *5-X*7V 

5ai/->ay*;vt>, grp wxhu> yy- 

i/yy -T7^F) , PTH (/<5*n^H 

» , v i p (mtZt-*? ^yfxf-f+;i/ 7> 
F y^f-yH #y^rf-K) . K-/<5>, wj 
X 75 yx 75-»-X CGRP (tDli/b-y 30 
i/— >y b— y F ^7f-F) , o^nh'Jiy, 
;<X*b7X**X 7nX*?7X>*X hay$* 

[09*tf, I L-8 , G 

ROo (^"n-X 'Jb— tV^F *>*-ba) „ GRO 
/?, GROy, NAP-2 Ua-Dt^ A^^a 

yv/w^f-f^ > en a- 7 8 

(x£-fey7;Mr;l/-f f 5'f'7'F -ahn7-c;b-7 
^f^^-f-f^'7'pf'( , >-7 8), PF4 (7 
U-hWF 77^^-4)> IP10 M>^-7 40 
in>y -f^ra- i/7A> -fuy-^fy *7 1 0 k 
d) , GCP-2 (^-aOt-fh tt^^-ff 
* yn-r^y-2) , MCP-1 Ge/IM h 'r^T 
b^ZZyh 7af^>- 1), HC14, MCP- 
3, 1-309, M I P 1 a (7^77-^ 

5-7 hy yaf^yitt) , m i p- i rant 

ES (U^ab-f^; F *y 7>^-->3X / 
T-t;l/ x?X7°bXF7>F Wb-fyH 
ft*) , xyF-te'JX iX^otfXF-'JX tX*5 
X - a -DrX>X TRH, /^b7f^^# so 
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y^*-TF, fi7-y. vny-y-yy 1 fcitn u 
^a-n^7"f KFF, sj-b+^Xfeitf^-j/a:/ 

FSfcttRHUMH (09* tf. -v^X. 7*, •> 

x ty-x ©&aH*im m®%m±m% 

coils] ¥kvm**fm<D*»'\79YK.m-%v 
isyvcMmtztzityt&s&t lt(±, *»w©*y^ 

*»PM>#y FSfc(*»»^yf - F*»sr*ai 

t rcitm^yf- k, < tt*©aucafrr*ttK»« 

So 

[0 119] *»>*{*«tett, (a) SiELfcK^tiS 
*B9!©# 'J ^7"^ F S fctt»#"W F fc L < tt 
**i&©ttfc»ll*S'&fc»*»cfctt*» <f^LfcSSSi1% 

«©»# y -<7> f is fcaaMM^f - fs t < ti^n e 

,Ky -^7^ ks fctt^ottKW-r* y K*as?-r * 
ct*«f«tr*» *nw©5Ky^7 , ^Ffcwrsy** 

>F©^7Jii, (b) 4RNLfcKI*ttK&. *«W© 

# y -^7^ f t fett»»^rf - F**»-r *«b* & a 

K%lK©KMl5rc(iK«il^t»-rs^^fi^Sl)^ 

vKsaR-rsci:***^*, *^©^y^7^ 

Fte*W*y*yK©«3^rffi, (c)KIM4)K*, * 

«w©#y ^7^ v&s*ir&im&tiitmaa<Dmm 
w?- Ftjw* y F*s«?-rs«: t*#witt 

5. *5HI©#y^f-F»c»^*y*VF©ftj£* 

a» (d) totftK*. *«w©#y<^f-F*«*-r 

*«Ba*fctiR«fi©iliii»K:»ltt**fe«^K:fett* 
G T P a s e?S14^ilteL, m8M9.& »5*%W©^7 

f-FKjtrsy^>F«aw-r*ck*«pai:-r*, * 

5S8©#y **rf*f- FKStrs 'J F©^^ii, 
(e) KttftK£, *»W©*y^^f-F*dSf ** 
BS«ct»l*S-B:ft«^tc*tt*, sHy^T'f- b'ZitLfc® 

mmm& w*.a. j^^b-ymmm, 7-t^=iv 

rtcGMP^, -tS'yh-jivym&az. mmmma. 
mm, «BSrtaaji©y>»fi:, c-fosgttfk, P 
h©{£t, «ii«rsfi, ^7->&*©«yfc$ft«a 

*, $fc«b#-*-jge?©8S!»&££(Ejtr.5r§ 

WHo^y^r*- FKiw* y F*a«-r*c k* 
wafc-rs, *»h©*»j -?7^ FfcJtrs y f© 
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[0120] wTK*«woy*> wv&mkzmm 
( i ) vam*v>itr&*tem&-tsisti: 

±E (a) feilf (b) K^bfc:«fc?fC, *?gE<D#y 
KSftttW^^f - FgL < ft*©*, fc*lr*tt 

*«n©*yw K*fctt»»^rf - f*«3W*ib 
<k 9*58un©#y Ffcjtrs y Ks*?-rsc « 

£ tcfc D , *ftf!©# 'J «7f- Flcftf 3 'J F*« 

[0 12 1] imVantLTlt. 3 H, " C, 

©GPCR©'J^yF C7>Wfy-», #V<-> 
X fc-J-e/^F, 7/1/* = X -tr 

F, /<V^l/-yi/>, *^~>h->X PACA 

P, ■b^l'f-X #rt/*:J>\ ^j^h-y, 7FW 
^i/a'jy, WhX^fX GHRHv C R F, AC 20 
TH, ^7->^f-f5al/->3y*WX GR 
P, PTH, VIP, tf'JX 75'J 

>, fyis^-y, CGRP, n^ah'Jiy, /Sy? 

7fy-»> 7FUt'JX afc^t/jS—y**^ y 
(0fl*fcf, I L-8> GROa, GRO0, GROy> 
NAP-2, ENA-78, P F 4, I P 1 0, GCP 
-2, MCP-1, HC14, MCP-3, 1-30 
9, MIPlo, MlP-ljJ, RANTE S&£) , 
lyR'JX xy-fntfXhyy, kX2 = >, ~a 30 
-Df»X TRH, /^l/Tf^'y^^ 1 ;^ 
-Y Fx ^afV^Ite^l K -a-n 

— r-ry^fc/^&v&H] *m->5<:fc^T-tSo £ 

fe, 3 h, " c, 125 k 35 s, 32 vmowM&m&j&i 
T-«tliLfcffilc©sa», F$fcfifl:£»*JB^ 

[0 12 2] ±E*ffiKfflt^«*«W©*'J^^F$ 
fctiSP^y^ Ft LTtf\ U F*§£flg**tS# 

>j ^rff- Yztzimft-*-??- F*-&*-r 5t©T£nff 40 

FT* t J: I^U R# 'J F £ fcttSHK??- F** 

*-r 5 sess*- © t © s fc »*-©iMBi«#*fl§ t, ^ct 
«-e**w*ttawft©ii^**i-*»^^f - f*w 

Ftt, #!§!£©# 'J -v^Fi: If 



34 

ilS^^l/^il/Jyl'ft F, **T!»4K 

[0 12 3] *56W©*y^f-F*fc»iaJ»^ 
F t LTfi, 35«K# fit £ 'J F t tctm 

LfcfflM.#'.M7f - KSfcttffl»it»»^yf - F©^ 
rtiTtiv^ (3) KIB«©*fcfcJ:t>, E5»JS# 

2 T-a^nsfiSEjij^w-r-s d n a tgs^AtT 

fi6<n-5ggD NAC3- F?ft*#y F©5 

*>, Wrtwtgitafcaoftssffi^y^yf-Fttwt 

[0 12 4] GM6ft#t£3S§ft (GPCR) ©*K 
(i, G P C R#y F*IIIBfc31M££3l£'&fcll! 

£U cft&tttt*gttI!GPCRfci*tftt4. 
fcfcfcttt*#fiHmTttft^GPCR»Cfc^T«K 7 

LfcmmG p c rt*{4, htommifimbrr 
©smg p c r it y ny Yaysmc^xmmt^fL h 

t\.%> Oournalof Pharmacology and Experimental Ther 
apeutics, 275, 1274 (1995), Endocrinology. 137. 39 
36 (1996), J. Biol. Chem. , 272. 1822 (1997)) „ 
[0 12 5] gflt&gttliG P C Rim&cDj5mc'&-o 
T®f#-f 5C£#T*£3 □. Biol. Chem.. 271.. 1857 
(1996), Science. 268. 98 (1995) , Journal of Pharm 
acology and Experimental Therapeutics. 275. 1274 
(1995), J. Biol. Chem., 272. 1822 (1997), Journal 
of Receptor and Signal Transduction Research, 17,5 
7 (1997), TO98/46995] 

±i2©8BBS§iii#fctt, nin*iBftLfc& *ni(*^ 

t-"5o Mf&<D®ftl5&bLTlt.. Potter-El vehjen®* 
hny (KinematicaitS) tJ;5K», 

jB-C^ltffi* t*©a^(c J: 5»Bi* «<± t LTfflt^ 6 
nSo CT^-tf, «56#ffi%<6ji (5 0 0 r pm~3 0 
0 0 r pm) T««fW C**, *tJ 1 »~ 1 0») 
I8U ±rf*$e>fcS5a (1 5 0 00 r pm~3 00 0 
0 r pm) T*ii«3 0^~2^J1^»SIU ff54l« 

[o 1 2 6] *nwv>xv*7*\ : *mi*%imt\. 

T(i, ±E (5) cis«Lft±5e, Ktfy"WF* 
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3- Ff S D N A*^&ffl&xft D N A£if ^fcTiiiffl 

xne, tsm n§£ if ©&£&©«!!, samb. a 

x4/©$flS8BB, Ax;l/C0^7^>aBSa, IMMBB* tt 

*tt*«» , r*fci6tc«. BS, MSSfflB. *x;l/©£fl 
SJ8B, Ax;l/©;<5x;/SaB, I&MffiB, 

[0 12 7] *«WO*'J^f-KSfctt»^rf-K 
Tm©W*t<, 10 5 ~10 7 #^T*fe6©tfffilT- 

**. fcfc, JSB«**£Wi2HH#SfcD©yj!JyF 
£S£?§tt (JtfStt) #S<4 9, fflSfiftX^'J-xy 

[0 12 8] WT, mtt^J^^-To 

[0 12 9] *«WO#y<r^F*fctt»fK^f-K 

■y?7 -immtzc tic&i) &m<D# y f© 
■a«mrr«. ^7r-», ytf^Ft*^©* 

y "?7> K t ©tt**HS Lft W W 7 
■ftO? t»J*.tfpH4~10 (S£L<{ipH6~8) 

© y >B./ W 7 7-^Tri s-HCP<-)» 77-§ iffcVB^ £ 
n^o IM#«6«S**ffi«««*lWP» CHA 

PS, Tween-8 0, ^h^X r**->3-;l/ 
&£H©f?®?S14#J^7->ifii«7;V7$ y^-tf^^fc 

etc, ynf-7— etc i**5SIO*y ^7> F^'J X 
VF©#jS*»**Bfl&T?PMSF, n^7^>, E 
-6 4, ^7x^5 L >*t*©7n7 i 7— fe*ffi^SiJ%)Sin 
fSCfct>T*£3o 10/t l~10nl©»#y^f-F« 

iSfC Sfc&fttltMTtjR ( 3 H, 125 I, MC, 3S S , 32 P& 

if) T?WLfc-£©ttS*B«©KfM«*#SS-e 
5. (NSB) ^fcSfc&fcXjIfJ©* 

TO©ttt»K*4o*fcEJ&f-a-7fcffi*r*. 
tt»0~5 0 , C, att<(i^4~3 7'CT*, &2 0# 
~2 4BMB, B*b<tttt30#~3B*MfT4$. KJS 

#5x««iiwreai>iu jgft©iii/ , ;7 7T-T* 
tra**. £*g£s (b) ^e.^#sw^s (ns 

B) ^ll^fc^VF (B-N S B) *0c pmfcjgA 
£jgtt#3S < , *»o*«WO# 'J "<7> F**» bfcl> 
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£, *^©^y^7^F©y^>FtLTSS?-r§c 
[0130] ±tttmas^T, ♦JBflotfyWK 

Sfc»SP^7 , ^F%#*-r5MBi:LT, 

y "W F«»KbftiMS£iBi&(cK« y f $ * 

ttBW#"<7> F*3- Ft* D NA^?-DN A 

tfi#i£A,£$§g&*tt d n a ttmx lx% ztizmx y 

©^J^WF^^fL&V^BfcLT, H«±«tc 
7> FfcflSiL&l-o > F n-/WBB*JBl*3 C tie*. 

y , y F©Kis%<t y jEsttcff 5 c t # t- tr «o 

(II) GTPy SOGoaSR^OtS^l^fflS'r** 

a - 

±E (c) \C7TshtzXo\c. *«W©*y«7'^F** 
#r*»fi©RH#fcta*»K*«ttS-e\ fllML^G 
T P y S©G aMSSf (MWft) ^©IS£*&Wrr* 

c t tc j: y , y f© y f*«hk $ fetta 

^tSCi: T* 1 5 [Mol ecul ar Pharmacol ogy . 47. 84 
20 8 (1995), TO98/46995) „ 

[0131] tMM*«i:bTa:V^*6»Ktffiffll»# 
5*\ Hiltf, KfiJ^T"^ F, BESlG P C R "J ^> F, 

k, aoB«iffli«^Kat±iffli*©«»^, aiB^a±jt 

^E±jf**©»i!^, ^^^©^(ttMWRaWH 
^S*©«», taSKl©»ftttHlffl^KJ4Ul}R4*© 

mm. «£WM±?rp«Lhit**©«Mtt» uaft 
tzfc&faKgzm-rzctm-MZo mmLtzGip 

so yStLTl^ P^.(f 35 STfSKLfcGT P y S^fflV^ 

setoffs. 

[0 13 2] *WB©#y^7> F*^*-r SiBBBSfc 
ttBB»fi©«B»i:LTa:, ±E ( I ) fcie«Lfct© 

[o i 33] «t, 

[0 13 4] *«W©*U'<r^K«Mt, ±12 (I) 

{cie«tfc7Jiitcj;yiss-r5o 10^ i~iomi©^ 

y^f-F*fi«c, KUtft&ft, SS(«1S|Si{ii7tlS ( 35 S 
4 if) T'1i»Lfc-S©i5S«tg«©G T P y S, Siff 

40 GDP*»sj«. «kj6ct, tmmm&m 

(N S B) *»]*fci&fC*jfi«l©5(ca«©G T P y S£ 

ftiAfesis^a-T'ifflafr*. gts^i (b) 

»*WIS*« (NSB) *5IV^fc*"»h (B-NS 
B) *^fS6^^ST**5o EJS«tt0~5 0°C, St 
t<tt»4~3 7rT*, »2 0d~2 4QH. M$b< 

tttt3o»~3»nff*5. Sfsm, ^5x8ss«iitac^ 

>^-T'tfiiJ-rso *wH©*y<7>K*«r-r*ii 
so soaiBKii^ffit^ie^tt g t p y s ©iiia»^© 



(20) 



&§fl 2 0 0 1 -2 1 1885 
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*BBLT^4^«B©»BBB#*B^fcBlcttBB 
»^oiSft*wirr*iSHfeWHrH(W*, *BB©#y 

F© U F fc LT&Kf S C t IfiV * -5, 
[0 13 5} ±E77i£(Cfe^T, «MO<U^fH 
*^#-r*«B4: LT, *BB©#y*WK*«BL 
ft^TliBBtcBtf 'J F* 3- F-f -5 D N 
**-fcB#i&Ay£BJI*.*DNA*B.A,LT»&tl* 
B#yWK»B«fi*Bv\ ♦BUKMt'J'WF 
*#*L*^BBi:LT\ WSiBBK"***-©** io 
« AT £ c t ic «k o Ti?S! L fcR# »J *W F fcfSS L 
%^a>hu-)\,mM*m^%ctlcj;L yjtfvF© 

n^ft «k k> mwcn ? c t w-v t * 0 
(no GTPa s egft^j^-rs^a 
±e (d) (c^Lfciat, *jwi©*y'<r*-KW 
wr*ate©iia»k:t«!fflj«*sai*s*, g t p a s 

ytfvFfc&BgfcafcS-facfctf-rts o. bioi. 

Chem. . 271. 1857 (1996), J. Biol. Chan. , 271. 185 
7 (1996), WD98/46995) . zo 
[0 13 6] tmVsntLTlt. ±E (II) fcEBbfc 

BjMHWB-r 

[0 13 7] *«fll©*'J^r^F*** , r*fflB*ft: 
tiK«B©Kii^i: LTfi, ±E (I) fcEBLfcfc© 

[0138] wt, juwh***. 

[0139] *«w©*y^rf - f©^p d p^, ±12 

(I) KEKLfc»ttKJ:»)|ltt!-r*. lO/i l~10ml© 
B#yWF«fiK» KBftefe SfcWttlSIGlTcfit ( 

32 p& a t-bb t fc-^©ai#ia© gtp mm 30 

[y 32 P] G T P) *«SS-er*. K[iM®0X.frt>5 
OX, m*L«,m4~3TCT\ &2 0#~2 4B# 
B, a$lXtt»30#~3BfrafTa:3. KlSB. E£ 

b©±»*@jku aasnfc [y 32 p] Pi <Dm$m 

iifcBbfcB, »S»+©*«ffitt*Btt5<'>?-l'--5'3 

*a*rSBfi©BBBB#*fflV;teB*cB:G T P a s 
egtt**3M-Sgtt*HS<, frOfcBBCtfy'W 40 
K*B«LT^*V*B«DBttin#%B^fcBfcttG 
T P a s eiStt*B5irt-*}SttffBl,*»R*, #8$© 

# y f© y #vKt ltbsw 5 c t *<t* * 3„ 

[0 14 0] ±E#&fcfe^T, *WH©*yWK 
***rt-*BBfc LT, *«H©#y K*SHIL 

si/^iBBKR^y ^7*f- f*3- f-ts d n a*^ 

**-»Cfi#fcA,jaH»*.#D N A£»ALTi#P>*lS 
B# 'J ^7> FBBBB*fflV\ *»K©3R y 'W F 

sia-t s c t tc jn o tabi b'feK* y f*bb t so 
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£^3 yhn-;l/BB*ffllA5C ytfvF© 

(iv) asB©{ts%«m-r5^a 

±12 (e) lc^Lfc«k5f;:, *BB©#y<7f-K*» 
ttft*«B©(t**flfflfcLTttHrt-*ci:teJ:»>, K 

#y F©y ay FttBRSfeBBB-rtc 

B, 7-b^;l/3 y yjfB, fffllSrt C a 2 - BB. BBrt c 
AMP£fi£, BBrtcAMPS'A SBBrtcGMP^ 

fig, f y->h-;i/y>Bfift, mbbbbbb. aba 
se»©y >&<l c - f 0 s isttit, p h©«t, a 
BBBS& ^v^yfi«©B»Sfcfia«, SftttU 
*-*HtfiT©B»B*2***f D. 

Biol. Chen.. 271.. 1857 (1996), Science. 268. 98 
(1995) , Journal of Pharmacology and Experimental 
Therapeutics. 275. 1274 (1995), J. Biol. Chem.. 27 
2. 1822 (1997), Journal of Receptor and Signal Tran 
sduction Research, 17. 57 (1997), Endocrinology 13 
8. 1400 (1997), Endocrinology 138. 1471 (1997), N 
at. Biotechnol. .16, 1334 (1998), Biochem. Biophys. 

Res. Commun. , 251, 471 (1998), Brit. J. Pharmaco 
1.. 125, 1387 (1998), Trends Biotechnol.. 15, 487 
(1997), Anal. Biochem.. 252. 115 (1997), Nature, 3 
58. 325 (1992), Nature, 393. 272(1998), Cell. 92. 
573 (1998), J. Biol. Chem., 272, 27497 (1997), Tre 
ndsPharmacol . Sci., 18, 430 (1997), Trends Pharmac 
ol. Sci.. 20, 370 (1999), W098/46995) „ 

[0 14 1] H?-*-**B^TBB©(&*«:*-* 

— r*B^tt, mz-tt, xmioxv^i-h'Zfm? 
saBsafc, fo^xy* FosttftK * dbs#bws 
n*ae?©7*o^-^-E5>j©T«tKBaft u^-^ 

-Be?*BBLfcDN A*m\?Z£tlC&'), B* 

y F©fiHtft* u#- * -ae?©»BTB£-5- 

SCfc^T***. K7°nt-^-tLT«, B^tf I C 
AM- 1 Bfi?©7°n^E-^-, c-f os©7*o€~ 
K r o x — 2 4 ©7°o-t— ^— (Biochem. J., 3 
20. 145 (1996)) *if^fiJfflT*#-5 0 K7°a^r- 
iSS*iE¥a?©^E?iJtS*7 e a*-^- 
fr6§5AI/nt-^-TtJ:^. £?H?©££E 
FJfctTti, P^tfCRE (CREB binding element) , 
TRE (TPA responsive element) , S R E (serum re 
sponsive element) ft&yfUBT?**. P^-^-ae 

7x5— eae?, p-js?*? Yi<it— t*ae?, 0- 
5 ^ ^ v— t*ae?, ;i/->7 x 5— t*ae?*5i tf ^ y 
-y ■ 7j\<*]svtyh • ynri'yae^Sif^fUffl 

[0 14 2] ±E&ttTBV^6tl**BB©*y«7*^ 
F^^1"?)«fc LTtt, ±12 (I) tEBbfcfe© 



(21) 



&S8200 1 -2 1 1 8 8 5 
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[0 14 3] *£W©#>J' , WK«IE-rSM64:L 
Tli, ±E (5) lce«Ufc«fc3fc, EtfyWH* 
3- K-T 5 D N A %^tf D N A £jIMf Sfg±$S 

iSittlfti: LTtt, *IMk fiimS, £©»£$> 

an. nmiB. muuu*£*m»*cb#-ct* 
^vWfi, frfMlfi. a«WBBa«:^-essi*-**o*« 

#fc»S4£*»±fcLTf!lffi*-*Ci:i-Ct « (Tren 
ds in Biotechnology. .15, 487 (1997). Mol. Cell. Bi 
ol.. 15. 6188 (1995), Mol. Cell. Biol.. 16. 4700 
(1996)] c 

[0 14 4] ltfc»Jli:l/rtt, ±E (II) KBEKbfc 
tlft£ffiffl-f3<:ttfT*t£>o 

[0145] wT*#«i«avr, 

[0 14 6] *5MBO#'J^f-K*»S'r«aEJfeS 

sst, 7*^3 'j mmnca^mn, nnnc 
s& «nn«feon..«BM9aiio>j>Bfb, c- 

T7-yt-r5:ffftt>Tt)iV>o £ft, c A M P jl^jflfW 

ftffl t LT«im-r « C £ #T*# 5 . 
[0 14 7] *«flKO#U'«7 , f-K*d*-r*«lia*ffl 
^ftRKfilIBS©JS£#3li < &tB£tt, «»o*»WO'# 

f- F© 'J #y F t LT>I3Rf « c i: T* # So 
[0 14 8] JJBStt»C*V*T, #JM!©#>M7*?-F 

£#*rfs«i:LT, *»wo*u^y^F*asb 

4VMS±«B&fcK# "J ^7> K*3- Ff S DNA^ 
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**-fca#&^£fiift*fcDNA**ALTS&tt* 
'J ^7> K9HEMUfflb\ *««©# 'J ^7> F 

9 A-T S C 1 tc J: o TfHH Lft R* 'J ^7> F *RS L 

(7) *8E0GSe«#fiffl«gft;i^'<7>KfcJ* 

*»WO# 'J ^i- F £ ft 14* ©ttfctt^f 5 'J # V F 
10 OttJEffl*y h «/*«*!©;# 'J ^7** FSfctt*©» 
tMT*^ F fe L < ft*ns©*, *56MO* 'J F 

•yFoBSkbTtt, &©t>©#&tf£>ns 0 

(a) y^yKR^fflia 

Hanks' Balanced Salt Solution O^T^fctfi!) tC N 0. 

0 5%©>>^ifii}t7;i'7*5> (->?v*±K) fcinjtfcfc 

20 ©„ ?LS0. 4 5 p m©7 f ^-T-igjSMS U 4*C 

®*«WO* 'J K * fctt«5»^7*f - FHo a n 
*f§B^©#iJ-<7^ F$fc«tt^7*f - K«HI«*fc 
CHOIffllE^, 1 27t7V-MC5X l 0 5 <i/^T'il 
ftt, 37 5%C0 2 95%ai rt'2Bf^iL 

ftfe©o 

mis© ph] , c 25 i] , v* c] , P 5 s] ^t*T- 

30 ft. Kft^»0*»aE«l80*>©* 4 , C$.5VHi- 2 0 
^;l/*;VA75F, DM SO, p«^/-7l/^}S(j?f 

So 

aw<k^»i:Pt;t)<D*i oo~i ooo^iivigaK 
iSS!Lftt©o 

(b) iffJ^S 

©1 2^^1g«ffl7 , U-hlCTlgSLft*^©^y 
40 -<7> F*»i9W-« C H OifflBa%, »JSffl«)S 1 m 1 
■P2@jf|j» Lftm, 4 9 0 /il ©iSiJSfflS»%^tC 

iraxSo 

®aimoM{b«tt« 5 p 1 to*, safcT 1 mmfci&z 

%5 p 1 in*T*5<„ 

®sis«*i»* u imi ojjt» mmmmz' 3 m^^-r 
So iffliacie^LftaaiSK»fk^% 0 . 2 n n a 0 h 

-l%SDST*jS»U 4m 1 ©jS»-»^b-^-A 
so ©ffi^y^b— >3>*7>^~ (^-y7V>ttg) 



(22) 



^2 0 0 1-2 1 1 8 8 5 
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[0 14 9] *5tW<DXV<7?h'<DViiyh'£LT 

mc&ift>ft%wa<D>) n> h'it$£t\to\ K*o©y 
ijyvtLTit, ryttTyi/y. $yi~>y. fit 

y N tyh-y, -3.-0^7=?- h'Y. XVjrJh's 7 
!)X /^V^byi/X 3**5/ h 2/ PACAP, -fe 

^;l/*rfy, 7KW^->*3i 10 

7^hX*?-X GHRH, CRF, ACTH, 
^7C>Xf^$al/->3V*yl^Ey, GRP. PT 
H, VIP. F-^=>, tf'JX 75'JX 77->* 
CGRP, n-rnh'Jxx ^^b7X*f- 
7DX?y7y-» hnvm^ 7f/-> 
X 7Kbt'JX ofcW^-^^y (Pxtf, 
i L-8, GROo, GRO/S, GROy> NAP- 
2, ENA-78, P F 4. I P 1 0, GCP-2, M 
CP-K HC1 4, MCP-3, 1-309, MIP 
lo, MIP-1^ RANTES4W , iVK-bU 20 

x iyfnA*x h y y, tx^;x -i-Dr>-> 

X TRH, /<>^U7x-i"yi'4?D^y^l'h\ #7 
-X ^nf^I fcitf I K -a-n^7f KF 
f, *i>**/yis&tf* : 7=.y=iy-ty\-i'~ f-r 

(8) *fBWOGHeK««aaSSfl!*U^f-Kfc:J* 
•f5y#:/F©£»£ 

*»H©# 'J F S fctt t ©SB^T"* K fe L < « 

&&ft£#?S?i©;K 'J FSftti* ©W^yf - F 

fcL<tt*n60ti:«l!iS«ctKJ:oT, 

*©»J^>F«g*S!l^-r5Ci:^T-f*o 

( 9 ) G laSttSSSSttvK «J F©7 40 

:j-xk Tyzd-xhtfcimmfemys&oxt v 
--y?ls& 

*»WO* 'J F £ fctt*0»^rf - F & L < « 
*tl5©*» **Wi*»WO#y^f-KSfc«»» 

#y^7>F£*tr57:i-XK 7>*:*-Xhtfc 
[0 15 0] *^<D#y<yf-F<D7^XF, 7> 

*=riXh$fc««««E«pftKo^*y--y^£i: so 
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( A ) ®*¥£W<D# y F * »i* ©SWM7> 
FtU<tt*n60*i:. y Ft 

i: , ©*f?E©# 'J ^7*^ F $ fclttOBfr*??- F 
Ktt**i6©*4:, y**yF43<ktfS£g^«t*S)» 

y^7>F©7:JxXK 7>^rr-XhS/-c(i^eiig 
gfl&RfcgSW * c i: i: f 5 * . 

(B) (D*«WO#y^^f-K*ftH:tO»»^rf- 

temzttm^t. ©*»fl8o*y<yf - f* £«*■© 

&V\ Ktt»«it)*56W©#y^f-K07=rr.X 

(C) ±12 (6) © (a) ~ (d) fcE«Lfc*BHIl 

©# y f© y # > F©s^a t ii c£f££ffl^5 

[0 15 1] Sfc, ±12 (6) © (a) ~ (d) fci2« 

Lfc*»w©*y^rf - F©y mmmmias^T 
it (6) teE«ufc«i*gtta!©«j|ji«y^f-F*fli 

xk jytJ-zhZfcimmmtomvxtv-- 
yrxmit&ifzcttfx-zzc 

[0 15 2] ZVmtomat. (a) ®««tfe'Ji!f 
V F%, *«W©#U^^f' K*fctt»fM^f - Ft L 
<«*n6©*K««««fc«^i:, (Dffl»Lfcy^> 
*l»M*ftJl**«W©# y F g /-cti:^©g|5 

Ftt< a*n6©*ta«is«fc«^icfe»t 

*1=f- Ft L < «?-nS.©«tc«f -S^M^SISbT 
JtRU ««bfty*yFJ:»)*»W©*y'<rf-F© 

73 -xh. 7 =r^x h t fzimmi&myaitzM®. 

yy^a, (b) ©wibfcy^F*, **w©# 
y ^rf - F*fttt»»^rf - F***i-*«a*fc(ii5 

8BBa©^il»(c^«!$^fc«^fc, (DWIUfcy^yK 

fc«fc tfmM*K«*«w©* y ^7"^ f s rzitm^f 

m-sic &t % , wLftyjy f ©KiMBa s ^kms 
»Kjw*ts*«*weuTJt«L, ntL^yjtfvK 

«fc9*f8»H©#y'<7*f-F©7=fciXK 7>^rfr.X 
^o#U-<7 , 7 c F©7dr-XF, 7>^zfjiXhffc 

a««6flE»*K©x^y-=yy»tt, (c) ®>jt3* 

^*fg^©d? y -<7°^ F%##T SWISS fcttBMB© 



(23) 



1 -2 1 1 8 85 
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HH#fcJ£*kS«fc«£K*3tt*, mmLtcG T P y S 
©G al!6R (Mm) ^<DS££m*®lZLTit®L. 
Ktt»H«k9*5EW03i«U^f-K07J=.Xl', 7V 
* d- x F SfcB^£flmK&3K-*-«£tta£rs 
*»H©#y'"WK07:f=XK 7>2rf^XF3: 
fel*«IHi*IW©X*y-r:y*35ra, (d) ®'J 

©■MiKu»tt*-&fci§£lcfettSG T P a s e r£1$£ 
7:J:iXF, 7V*:f:iXh*fcttWIHmM*m 

xh, 7y*^-^bSfe»«(iii*«*©x^y-=. 
(e) ®y**>F**%w©^y^y^F 
fctt«^©MB#fc^;*efctt£ 

i: . ©y #y F t tOMMt**£9i©# 'J F * 

tt»#"W F*«*-r*a8a*fcttR«Bi©iiH»e 

Stt$-&fc«^(cfeas*^©*y<^F^Lfc 
SBBSjffl&Sli (W*tf, 77+F>KjSH, 7-tr^;l/3 
y VSfe fflSSrt C a 2 - &B, flUBA c A M P fefc SB 

BrtcGMPS*, <<;~>h-frv>mm£. saBSBim 
mm®, sasartssK© y vwt, c-fos gttik, 

pH©<ST, SBBSttSIiSfiu ^7->fe*©W**ft« 

fitij, *fciiu*-*-iie?©»8ui*H*ffljt-r* 

*, *aw©3i8#aeji©7J-xF,-7v*j-x 
K*fttt«Mi«iiM*ii©x^y-->^a, (f)K 
*w*k**«w©* y 'W F***rr same* fcttR 

MB©ilB#fc»»**fc»*tefctfS* SWLfcGT 
P y S©Gal&K (KB**) ^©IS^afcMeu H 

g»jt<t o *^w©^ y f©7 =r- x b s 
wfewm?kmi-$ zctzftWLt-rz. *»b©# y 
f©7 =r-x f * tzimmmvaM<D7, * y 

> ^ j£, ( g ) trSS£t«*#5gH.fl©# y F*£ 

#-r*aBa$fc8K»fi©HH»K8tt?-e-ft«^cfe 

WGTPaseiSS«U SU*foK«fcy*fSI?!© 

#y^^ k©7 F$fctt««^»»«*a*!-r 

fcWMUk-r**!!*!©*!;^^ F©7=T-X F 
£fc«$&<£»«?©X* V--y?l5m, (h) 

^K*^Lft«BWWStt («H*tf, 75*F>«ai 
SL 7-fc*/HJ y vg* £8» C a 2 * IIS. SBBSrt c 
AMPM, »HfirtcGMP£riL 4 7 > F -)l 'J 

m& tmmmsmti. um>m&nw)yw{t, c- 

f osfittfk pH©(6T. ?«7^yfe*©SBIlSft« 

m sfcttb#-*-ae?©5e!i«ai!*ffiji-rs 
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*»^©4?y^^ F£ 

*sjjm-*c *»w©^y^yf-F© 
7 =f - x f $ rctiSBi(igii^H©x * y - - 
(i) ±e (a) ~ (h) \as^x. Xfmvxv'*-? 

f - F fc LTfclSgttUKggS-a-fctfy'W F*fiBH 

^«ct*m8fr**5iRi©#y'<^ , f-F©7^r.x 

10 [0 15 3] ±IB (a) fccfctf (b) T?a«Snfe«9« 
& JJB (O ~ (1) ©£85«:JB^T. 
7 >^ =f- X F £ fe«atl(ifi(p^R*^EgiJt5 C t 

t*#5o ±ie (a) ~ (o (D^mx-mmttirc 
vsMomats *^©jKy^yf-F©7^xh j f7 

> * 3 - X F -Ctt&tvft *««©# y F©«hE 

mmmvam 01*. 

«\ (a) ~ (1) ©^ffi-PS^nfc%«©*K:», 

*«w©# y f t g MeK©»s*E# Lfe 0 m 

20 (c) ~ (i) ©*aTW!Stlfc«J«©+tel4» *» 
W©# U K * »> TSt© •> ^/P*B# L fc 0 tg^ 

[0 15 4) ±E^»K J: **««©* U^f-K©7 
3-XF, 7>*^XF*fc««H6»»*«©Xd'y 
-->y»tt©iWl*KW*ttTK: , r*. 

(i) y^yF©*s^«*aiS"r**ft 

±12 (a) fcit; (b) t^LfcJ:3»c> *»W©*'J 
^7 e ^Ftfc(ig|5^7'^Feb<(i?-n?>©^ fe5 
30 v>»4*«W©*y ^^f - K*fctt»»^f - K«HM- 
*«)Bte»LTt«*Ki:aBiLfcy ^> F*flFffl« 
*»W©* 'J F S fc«SP^^ Fg L < « 

^©«{c«-r5 y -fiy F©a*«*ffl3t-r*c fc»cj: 

*aw©*y^r^Ktj«-*7=f-^F, 7^ 
rixx f ^tz\tmmwk%.^^ v c 

[0 15 5] ««Lfey^f>Fi:LT«, SWbfcy* 

y f\ g^tfc y Yn-u^^/mt zzm^z c 
40 35 S ] zzx'mmztircVfiyh'ZEzm^cttf-? 

[0 15 6] K«*Ki:bTtti^as««tffiffl-Pt 
5*^ WAt*, gEffl^^f-F, KttGPCRy^VF, 

«*3i5©mii^, ttittoafHftfflft^KaasE**© 

^ft, 3>kTtFy7;W^SXFy-«:fflV^T^fig^n 

50 tz<t&mz&<£mtzcttrt2Zo 



(24) 
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[0 1 5 7} #7mfcffl^3*f£$!©4^7>Fi: k 
(igp#^7> Ft LTfi, R#iJ"W V&IUtBti* 

^ u u -<7> f « tcimft'*?* K%«rr *» 

IB*OtOSfctt*oailfiiBI»*ffll^TfeJ:W 

y FtfcttSBW* K*d*-r*aifi*fflv^* 

@SftUTt*V. 10 
[0 15 8] Sft, *«W©#y^7'f-K*ftfi*iM 
7> F fc LTti, 3QR«c«E-r § # 'J "WHS 

Lfcffl***yW' K*ft«:a»A»^^f - FOV 
■fftT-txfc^tf, (3) tc!H«<D£i£{;:£D, SEPJS^ 

2 ■essnsfflSEWfc'rr s dna kss*si alt 

f»6ft*SSDNAK:3-FSh**y^y^F07 
[0 1 5 9] fljSgttSEggLfcGPCRfcO^Ttt 20 

(6) cd (i) tcie^Lfccfcdtc, BaeaGPCR-p 

»!5tlT^*.Ci:*»6, #§f£?§ttS©ggGPCR{i7 

@ji(iy^>F*^ffl-r5^s*^5*v y 

F*^R8©G P C R (*-7 r^GPCR kWn 

*) ©*atty#yK*«ra-r4cfc#?**c\, la -1 
u x*sasfc«saao«i«fSttS!GPCR*ffl^n 
if, y^yF*^<Tt)7>^^-xhoaspg^Ri^c 

ft*. fll*tf, **BttfiGPCR*y*7*F*Mi 30 

xhJEWtr*ci:a«RriiT**. com, tv*j- 

7.hfcfcfctcGPCR ®aflgfl*«iftKt>aft£tt3 «. 

* fc, wases! g p c r * y -w F«nniciUf ic 
»**»«*«*■*-*<: 73-zh*®m® 

l9ttgfcgflt*<:£*<Tt*o 
[0 16 0] G P C RlcKlltfSBTJIjASttSlcKfl: 
Lfccfc*«H*!Bc*Mtfl*taSftT^* (0* 40 

SS*. 56, 1658 (1998), B*6S0c. 56. 1843 (1998), 
B#Gg£fc, 56. 1856 (1998), 0*18*. 56, 1931 (199 
8), Trends in Endocrinology and Metabolism, 9, 27 
(1998), Endocrinology, 137, 3936 (1996)) . Cft£> 

(ommzmmmo p c R©fiStt*«i«n»t *7>*:i 

xx r W^-XTrf^Ffciftftt*) tt, HtfiScffi 
ttS3eHG P C R tfUBTjgC 4*«©»*fc*fflT?* 
$0 7>^rT-Xh«, Xa-h7^7>^rf-Xhi: 

x h itmm&mi gpcr ogttfcafflw set # t t 50 
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*#, ia-h7*7V*:i-XMi*j*Wgtt*aHW 
t* ci:tf Tf4v\, <3?/SSttSggGPCR«, 

[0 16 1] ±E»j*tefflt^6n*ttBilB»(4. ±13 
(6) © (I) £E«Lfc£ttteJ: 9 ■■!*-« Cfctf-P 

[0 16 2] *3HHO#y<^f-FSfctt»»^^f-K 
^fES-rsWfifcbTI*, ±12 (5) KE«Lft±3 

DNA %ig^4^±«fc WA LT^ e>n*JBJt$E&3ffl 

ffl^scfcfcTt*. m±mmtLTit*.mm. turn 

t> FfltnMiKi«fii-&, y ay Yt<m&&tmn+ 
mm. m&sbie, az-frwmnm. ax 

;V£D^5x>ifflBS, iftifflflS, ffiMffl8S4i:T-f?gi£-£ 
*©*>*»$ LV\, W8<0£gtt*tt$G o^e«^l631 
*-&feBsS4if*S±i:LTfiJffl-r*i:f:fx?#* [Tr 

ends in Biotechnology. ]5, 487 (1997), Mol. Cell. 
Biol., 15. 6188 (1995), Mol. Cell. Biol., 16. 4700 
(1996)) o 

[0 16 3] *«WO#y^f-KSfc»»*Krf-F 

ttmtzmfe^zvffltemwftQi <og p c r©s«, 

iaaSaafct)10 3 ~10 8 ^?T-^i>OA^tL<, 10 5 ~1 
0 7 #?T&*©tf$?j§T£*e 4*5, £BUtf£v*S£ 
fflW»Sfe9oy*>FIS^}Stt (JtrStt) tfifii<4 
0, KSM[4Xf y-x>^3So«BB*<pIfilk:4a(ffr 
9 T4 < , H-0 7h T?*«©lffl*ai5£?# S J: 3 fc 
4* 0 

[0 1 6 4] «t, ii#w*^-r. 

[0165] *Rwo#y<rf-F*ftfia5^^f-F 

OWft*, ±K (6) © (I) KB«Uft»ttteJ:?)H 
«"*■*. 10 /i l~10mlcD^y^7 , ^FSfc«gi5^7 B 
f-FWBK, tOM«M&ftl*1£Ntt7cJR ( 3 H, 125 I, 14 
C, 35 S, 32 P4if) T'^tfc-^o»»eg«oy^> 
F*«»*«*. IMVAanS^S (NSB) zmztzib 

Sc-TSo 5JC«*?J0~5 Ot:, gSb<ti$D4~3 71C 
T, 15)2 0^2 4^ a$L<tt»3 0»~3^lffl 
rf43„ ^7^0*tiiaE«T«3gL, JS*<DW 

MWs&*mfci/y?\s-'y3ya<5yz-&z>wt y - 
**>2-vttmt&o £&£m (B) frztmmrm 
(nsb) tt\^tci3*?yy (b-nsb) tmm 
t/msmubZo taM*K*#«ETic»t*y*S'Fo 

aw*s^«*tt«tT, y F©Hwwis£**afei> 



(25) 



nm 2 0 0 1-21 1885 
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* 3 - x h t tzimmmwn t ltww zct 

[0 16 6] ±E££tCfc^T, *»W<D^U^^f-K 
£ fcttffi^??- F*S»-r*88BSi: LT, *£!«©# 
U F*f8SL*m±»lBK:R# 'J KSfc 
(iK95»^^ F£3- Ff * D NAMf^-DN A 

F^fettRffiM^ FO*»8S«aS*ffi^5 
CfcfciD, *5SW<0SS*aaflO7=rr:^h. 7V 

•TSCi:k:ioT#6tl«K4<y^^F*^Lft^ 

HUB 4 ?. ra«±«fiK«0GBa««a!!gs#iKy'< 

^f-K©5H!^5^3 F*ttA>-*-«c£lcJ:?T*&ri 
5ffi© G 9&K#fg£9$tt# y FOggMtt* 

awasaRSfM y Ft jw*»«t*BK* 

(II) GTP y S<DGam&m^<Dte£&Zm?£-?Zl5 20 
±E (O iCTHLtz&olc. ★RfllO^y^^f-K** 

#-rsaigatD)gii^(cK»ftKi: y f******* 

SltSLfcGTP y S©Gagait (KB#) <-\©S2£rfi 
*»T*-*Ci:te,J:!), t£G P C R©7:J— X K 7> 

tWV£$ [Molecular Pharmacol ogy. 47, 848-854 (19 
95) , TO98/46995) . 
[0 16 7] *fc, ±E (f) e*%LfcJ:5lC, 
©#y<^K*«M-*>IBO«H»Cl«*JI*« 30 
(H**» WILTtGTPy SOGoaSK CNft) ^ 
at* !>» K#yWK©7:J 

T'f 3 [Molecular Pharmacology, 47. 848-854 (199 
5), W098/46995) „ 

[0168] iamRfciTuvvb>a:«iMt6ttffl?e 

MX.tf, WR*7*Ys HSJGPCRytfVF. 
ftfe n h y 7/1^ 5 x h y -£ffl^T£-$£ft 

y S t LTtis fiflJ^Jf 35 ST'g^LfcG T P y S*JB^ 

[0169] *«w©#y^f : F***-r*aiiasft 

«RJfflSS©§jH#iLT«U ±E (I) fcE«Ufcfc© 
[0 17 0] WT, JMMMfaW-. so 
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[0 17 1] *f69J©#y'W-K«fi*, ±12 (6) 
© (I) KE«Lft*ffilc«t9BI«-r*. 
[0 17 2] 7irXh©X^"J-^y^Kli, 10 

f^teTciSt ( M S4t') T?«HHLft-*Otttrtl«OGT 
PyS, SttfG DP jflRciSCT, * 

ftgwe^a (nsb) *tozrcibtc*Mm<D*®m<D 

G T P y S**0AftK«^a-^*ffl*r*. £ltM 

(b) ^smvmtfM (nsb) *?i^fc*->yh 

(B-NSB) WSne^lTii. K(SBttO~5 
0"C, 3f:L<H:gj4~3 71CT, 82 0^-24^ 
H. S*L<tt»3 0»~3BWBff45. EfcSL #5 

-isa>Jo<?7>Z-T'ftmtZ>o GTPySOSI®^ 

[0 17 3] 7>^n*^Xh J ?>«g|«gp!|4)«©X^y- 
^^©KIKti, lO/i 1 ~10 ml©±E^y^f-F« 
Shlc, >JjffyK, KlftftK, ttWttl5lfii7C« ( 35 Sfc 

f) Ta«iute-j6o«aittM©G t p y s, e«ktf g 

* 'J ?!f > FO»««*it« LT, G T P y S ©&£«£ 

«^««*«R**»wo#y ^yf - F©7 y*3-7. 

1S. G T P y S Ott*«*J*llPS«*»R**«WO* 
'J *W KO«*6«E»»K*fca:7 J-X h t LrmtR 

[0 17 4] *«WO*'J^f-K*^*-rSIBIBf:L 
T, 'J F*»« lft<ffi±MB<cK4t 

Sg5AftDNA^XLTffen^R^y^7 p ^F©^: 

©73*^Xh, 7>*:J-*h$fctt8tfi6fciS»«** 

^ ?; $ -<ofr%m X? 5 C t lc J: o T ft 6 n 5 K# y ^ 
^K*5HIL*V«^ |Hl?i±fflBS(cffi©GMa» 

«asss** y Fo^ay? x = f*wa-t * 
c t ic i o Tfrai Lfcffi© g sa»t«a!$sf** y ^ 
F<o»sae*fflv^TiRi«oiiii*ff 3 c tic* 

mmm<D*ftw<DGw&mm9imgmft#<)'<7 , 3- Ftc 

(III) GTP a s e^tt^mMt^m 
±E (d) tc^Lfc<fc^(c, *%W©5Ky^f-F*^ 
^•Ti)»©Mii»fi: 'J F J:HKM4«*««S-&. 
GTPa s effitt*iB«t-Sci:lcj:»). K^y^^ 
F©7:i-XK 7>^=r-^Ftfe(i«fiHSEfti»K% 



(26) 



*#gf§2 0 0 1-2 1 1 8 85 
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X^U-^y^-T-SCt^T'tf. D. Biol. Che.. 27 
1. 1857-1860 (1996), WD98/46995) . 
[0 17 5] £Tz. ±12 (e) tC&Lit title* *5?E 

©# y F*3?r-r saB©HH#<cfititftft£& 

ttS-8\ GTPa s em&*m£?ZCtlC& t ). K# 

y f©7 =f^x h * rcimmmvum* t y - 

-yftZCktfX'ZZ O.Biol. Che.. 271. 1857-18 
60 (1996), TO98/46995) o 

[0 17 6] BMmUt LTtil^fcS&gfcffifflT-t 
5*^ W*tf . KiJKW F» K&1G P C R 'J F, 10 

ft MBttUK*eftffijK&*©mHfe SBBi§«±»if 

[0 l 7 7] *«H©*'J'WK*a*"i-*«»*fc 
{iiiSfflB©liiI#i:LT«, ±E (I) fcE*Lfcfe© 

[o i 7 8] nf*w**-r. 

[0 17 9] *5%W<DXV^y3-b'W.S,tt. ±B (6) 
£0 (I) tEtLft^ffitiOWltS. 

[0 18 0] 7=rr.XF©^*»J-iyy<OBlc«, 10 
M 1 -10 nd©l£#y^7^F*Ip a p{c, KBft^lfc ft 

tmmffi&i ( 32 P4t*> -e«»tfc-^©)Kims© 

GTP (fiHAtf [y 32 P] GTP) SIS 
ttfi0~5 0t:, a*L<tt»4~3 7<CT% «2 0# 

~2 4bsfsu S£b<«gj3 o^~3^iafif4do sis 

fiJS*©±»*BiKU fttBSttfc [y 32 P] P i so 

77-T«im «ji«fO*M*gtt*«#S/yf- 
> 3 V*^>'^-TH-S!lLTfe*0-'c GTPase 

[0 18 1] 7>*:J^XF^1if£<£ffp&ft©X*y- 
-^^©IRKtt, 10ft 1~10 ml©K#y^7^F«p a p 

y^K« mk^tt, ts&mm&j&t ( 32 P4 40 

if) T»aWLft-«©tt«(ll»©GTP (WAtf [y 32 
P] GTP) **«FS«TB«©*l**fT3. KKfeJt 
IMHETCfcttSG T P a s erSttt, HBIMMIpST 
£fctt5GTPa s eiSttSrtttJLT, GTPasejg 
tt**^«**ftJI**5HI©* U ^T'f - F©7 >2 rf 

nx h $ fzim&mwmt lt»w-5 c 

3<> -7?, G T P a s eiStt^JiftlS 

©# »J F©«M6»»»RS fctt7dT-X F t LT 

[0 18 2] *8E©3tf F*S#f SBBfc L so 
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T, *fS9i©#y^:/?-F*£3iL&^?§^Bfc8;K 
U F£3- Ff S D N A«T<* *-K.mk&fvt£ 
fflft*ftDNA*»A'*-*Ci:KJ:oT»6n*aS*y 
^7*F©*ftfMffflB%ffi^-5Ctfc,i:y, *IWi© 
Sg#Me«©7rf^XK 7^^hJftliii 

nsK^y^^F^^usv^ss^ mm&smc 
F^ssA-rscfctckoTffensfacGgeaftss 

SS*#'J K©«3MB*ffl^THI«©*B*fr 
*7f-Ffc^4»Jltt*«K*ci:*<T»**. 

(iv) fflfla©jss*«m-r5»i£ 

±E (e) K^LfctSK. *$H8©#y'<7?-F*« 

s-r5SHBaty**> Ft w&tommmz ^ k*>.m 
7^ K©ffitt{fc*a»©«»*»«i: LT^(±s-rsc t 

£«fcD, is#y^7^F©7=r^XK 7^^Xh 

So 

[0 18 3] £fc. ±E (h) (c^LfeJ:3fc, #5SfB 

©#y K*aa-r*«ififct««K*«»*-e, 

E#y K©iStt{fc*liB©JS39F*ji«i: LT&ffi 
t S C 0, K4<y '•W F©7 n-X K £ feftft 

[0 18 4] «B©J&*fcLT«u 75* F> 

B£f& 7-bf-;V3yyiS«, «BnCa^«i, ^B 
rtcAMPtl ^BSrtc AMPM'>, SBEF*i cGMP 

rtMSK© "J >IMt, c - f o s gttfk, p H©fST, 
•^7^ F*»H1-*«Bt, K*U F©gttftfc 

± o»*w«»*n*jie?©rnt^-Eiij©Ta 
fcasftu#-*-ae?**BLfcD n a*wa*« 
cttiy, K*y^^K©}Sttft*i/#-*Hte 

Tf*. fl»j*tf i cAM-iae?©:?**-*-, c - 

fos©7°n*-^- s K r o x — 2 4©7n-t— £ — 

t-^-TiJ:^. e¥S?©^E?iJt LT(4, 
tfCRE, TRE, SRE, %fc"^fiJfflT'tSo U*- 

h7>x7x5— eae?, p-#7*bi'ir—&t& 
itf^y-y • • 7ori'>ae?4 



(27) 
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[0 18 5] *»WO#U^f-K*«SW-*IBIBfcL 
Tfi, ±E (5) fcE8Lft<k?{c, R#y<7?-K* 
3 - K-T * D N A D N A £3 S£ft±aB 

So K?i±!ifl§fc LTli, *Jig, ttm BS&£© 

*&*©«l m^ansa, *x;i/©»«aiia, #x;i/©* 
»fctt. fi^nB, ax/i/©fp&aBBa, *x;v© 

ftgS*if*?g±fc LTfUfflf SC fc tT-#S„ 
[0 18 6] tOW*Ki:UTttv^**»Rtffiffl?t 
S AV fljttf , KfcH7> K, BEAG P C R V iiy F, 

ft, ttl^tttt*KttiHttA*©f*S(fe, HBtt*J:ff 
^K±?t4*0««*, Jfo»ft£©£{ttm*K4tt« 
&**©»«», &£^©Bf*ttffif&*Ktt]ai&fiJ*© 20 

ft ffc£ft£ H^ffiffl-T 5 C t A^T- # « o 
[0 18 7] JKTJWMMt**. 

©7 i-x K ox £ "j —— y vnm 
IBBHc«tt*^*4^aa4^y7r-te3Sj«U fed* 

ysc »ifirtca*sMU assart c am p^fig, aBsa 
rtcGMPM, << j^v-myim*., mmmL 
mm, MBrtsaKoy c-fos jsttft, p 

sssfcif) *iij£-f s 0 MX.& «MS©anj**±}t 

ysmcfc^zzmtZo «Mnstt©*M2:-r«M 
mm* 75*K>K*if) ©£$a<, iBmr 

J: oTfc«Hltfc*£M\ R#WB*K** 40 
■TSffl*SiJ*a5taLT7yfe-r*fT«:oT«»«kV«o £ 
ft, c AMPM4fllSJ4if©gtttOVTtt, 7*;bX 
nyvftETMBOc AMPS£»fcii*«tfTfe^fc 

aBsatcw-r s^aisijff ffl i: bT«im-r s c i: a^t- t 

©# 'J F©7 3*^x h £ feamgflKMttK i: l/r 

© Ty*3-7.Y%tz\mmmm%.v>* / ;v--y 
f 
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#**■**«*!©# y *rt* f©7 h $ ft 

IBS^*taS*«1Mt**SiH©#y'W K©«*e 
<g©SlSxft(i;73-z:x h t LTS^-TSC tA^T*t 

So 

[0 18 8] *«W©*y^f-K*«*-r4«BIBi:L 

'J K*3- Ff S D N A fc'"** 
ffl£;t{* D N A £3£A LT»5n*R* 'J F©* 
■RSWfiSffl^c^KJ:!?. *fSU!©§§ftS6S 
©73"xXK 7^=rxxh£ft{iS^»»fl*«}: 

o**A<a«!f*ci:A<7»**. tft, p?t±aaBatc 

^*-©#*»A-r*CtK:J:t)T»6n*Rj«y^ 
7^F^Sb4^aBfla-f, m«£MIB(cfi!!©G3aK 
#fSSgg{*#y^7> K©»317'5X5 F£»Af S 

c t tc <t o t?# e>nsffi© g a e««tssssf*# y ^ 

7^ K©fHf8BBIB*ffl^^TB*©*l)l*tf 3 C ttc i 
!tffLft73-^7.K 7^3-xXh$fttiffifi6^ 

fp^K©*^©GaeK«ss§s^y-<7^ fk 

(i o) *«w©Gaen«aaasft#'j^7 , ^K© 
73-xxk, 7y*3-7,h*rz\mm.myD'g.<o*>? 

V--y<fm*y h 

*%W©*y^7f-F©73*xxF, 7>^3"x7.h£ 

©* y f s ft ti^©a5^^7^ Ft l< a* ns 

©«, $ fctt*»fll©# y F Is fcti*©»^7* 
f - K***-r*WBSfc»B3BIB©ilB»**«r*fe 
©4ifT-feSo *%^©X^y-X>^ffl+.y FtL 

T> fckjnrFE©t0lfc«€i***tf*cfc3yet 

So 

(a) 

®«j^ffl^®®*3cfc vmmmm. 

Hanks' Balanced Salt Solution (^73?±S) {C, 0. 
0 5%©7^>Jfiljt7;l/75> (i/^ttS) %SPAftfe 
©o ?LS0. 4 5 ^m©7-c;l/^-T'iijijs£SL, 4*C 
T*«#-TSA\ feStHiffl^fHaLTfe^Vo 
©*^©jKy^7^FS D D n 

*«W©#y^^f-K**H««*fcCH0ttlB*, 12 
ft7V-MC5x 1 0 5 fi/7tT*at«L, 3 7X, 5% 
COz, 9 5%a i rT'2 BF^ig*Lftt>©„ 

flJSg© t 3 H) , ['» I] , [>« C] , P 5 S) 4HT* 

awi/fcytfyK. zk»«©««©fc©*4T;**i/^ti 



(28) 
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-2 oxxt«#u mnicmizmmmmcT i m«>i/ 
ytfvFfco. i %*?i'imT)\<-75.y (i/^vtts) 

£#&PB STMmmol/Li:&-5><i:oKi&i¥U -2 0t; 
(b) 

mmc h onus** aa£fflffiffi& imit-2@ 

Hc#Lfc«L 4 9 0 ji 1 (DH£fflffinK«»^tiCftl^ io 
d)10- 3 ~10 10 mol/L<DlS*a%Rj§f$%5 ft 1 im* 

0 tC 1 0- 3 mol fl<0 »J K-Sr 5 /i I jta*.T:fc< 0 
<S>E£**l*2i U 1ml O^iffflSffiS f 3 @st#f 
So fflflatC^tfeSay^>K%0. 2mol/L NaO 

h- i %s d sr-mmv, 4m 1 oMtei'vi-v-*- 

^ffll^TJftgfigteSriffJSU Percent Maximum Binding 
(PMB) *Ti25£T'#i6So 
PBM= (B-NSB) tBOX 1 00 
PMB: Percent Maxi mum Bi ndi ng 
B :tM**4o*fcB»0* 
N S B : Non-specific Binding (I^SW^^fi) 
BO 

±E (9) ©Xd"J-->y»aSfctt*X*y-i>' 
fBOtfy^yf-KCTrf-XK 7V*:JxX h so 

f a, *»9§®# y Kfc *«■ * y f*w* 

£S«tti:W*®ftffl**LT^40T», Stuff:/ HiS 

f a, y kkjw* y #^ Fawrt* 
»wo*y ^^f - Kfcjw* y F*mrr*sfe3SStt 

[0 18 9] ±12 (9) ©X*y-^V^»»Sft«* 
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n*7-te;i/afc£fcLTllPHfc, fcSWi*fcl,<H: 

mm. mmm. mmu $%m* is 

* *ffiffl»B«"eSHW « c t ic <k o TBifi-r * c i: # 
*7-fert/a*iffciISrrsc ttfT-f si&taafc L 

X^7Uy«vy*5/*AOJ:5 

a, k 7**/»*ftttf-xy-o*a* 

[0 19 0] a«ffl07j<14)StL,T«, ^J^ff, 

tf s 7;io-;P (0S*tf, x*y-*) . #y7>b3- 
;l/ («ilittf, ^Dtrpy^yn-;K *'Jifl/^'J 

-h80 (TM) . HCO-50) ^ift^fffl LTfei 

if> y ^«IM> kk^- h y ^Aig®^) , <s«{t 

H) > S*a («*tf, thJfii?f7^75y, #'Ji* 
ixy^y , «#a (tdj^tf, ^y->*;i/7;P 

h, 79. Vi<>, *a, *>l/4 

A (6 0kg£LT) Kfe^Ttt, -StCOt^O. 1 
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~1 OOmg, SftlXfiftl. 0~50mg, iOtf 
£ L < itffi 1 . 0 ~ 2 0 m g T'fe-Sc, #8QWfc»5--f 

sif£«, *© i ms^stig^w^ *fgiK§§, & 
a#7?ffi*^tcj:oTts*5^ mar, a*ra<J 

O^T*{iii«^A (6 0 k g t LT) {C^oVm, — B 
fCOfltlO. 0 1 ~3 Omggf, &f£ IX&&0. 1 
~2 Omggg, .kDffSlXaJljO. l~10mgl 
*HtM&&{C£9&^£©tf#fP£T-&3„ ffiOf! 

$)©)§££>, 6 0k g %rc>)ic®WLtcmz&$-?z>c 

(11) #^©DNA£/cte*y 3?£b*^F£ffi 

(v) icmmtZo 

(I) *¥£W<DXV^7?-\ : Z3-h-?2>%i&fcm&? 
«J:tfKaeF©$t3i1HWlBH©lH» 
*«W©D N A $ 3*7 * Is*? h'&fu-7t 

sfaaBai^*»^a (1993 20 

[0 19 1] Sfc, *«H©#y'WK*3-K , r* 
t r-cDNA©iE?iJi:, &raStlTV£T-*^-*k: 

mm. nx 5 n h &&#m&?<Dm\ t *jttw § c t 

cDNAtoEyijt-srrssftfe^iie^EW 
a»s*va*i»f, *«w©DNA©E?<Ji:»fe(*ae 30 

* 3 - K t S &fe{*JS£?©x * V £ OV > r n > 

[0 l 9 2] 7u*-$-W&£ LTtt, iSMWIS 
£*^T*58WO#y<yf F*3- KttafiTOS 

HftWKtt, 0iJ*Jf, KFHTIHfc tusa, tn 

C0193] Tie (1 4) T-jjvri-pfc, m-fuz-z 
-mmtxizmtDXv^-??- k*3- K-rsae?©^ 
**M»i-*»jio^^y--y^te*fflTa&*. * 

#y k*3- F?zme?<DmMZwm*zrztb 

©•fn^DNA (Nippon Rinsho - Japanese Journal o 
f Clinical Medicine. 56, 563 (1998), Circulation R 
esearch. 82. 1023 (1998), Experimental Nephrology, so 



56 

5. 429 (1997), Nippon Rinsho - Japanese Journal o 
f Clinical Medicine. 54, 2583 (1996)) ZWWi? 

(id *»w©GseH8fas$sfc#y'<7f-F*3 

n-->^2)S) , PCRffi [PCR Protocols. Acade 
mic Press(1990)) , Real Time PCRffi OunkoStevens. 

mm^ mm . is. 46-51 (1997)) monrncx. 

(Proc. Natl. Acad. Sci . USA. 87. 2725 (1990)) -^R 
eal Time PCRi£«:£S&fc:(IttT^3;rC-#£ LV^iS 

y *W F©^S#tcS"J< *jft©INHrare'?fc 
3o LfctfoT, *^©DNASft«*y 

f-ro, *»wo#y^yf-K*3-F-r*ae?©is 
ws*jM**fcto©ae?8WWfc tTWfflT-$> 
*. 

an) **w©Gaen«fiS!ss(**y^f-K* 
g p c Rae?*fc«c p c Rmfc?<D5m&i®mmic 

G P C Rj§e?©^S(i: i 0 G P C RO«ttfeflCF}Stt{k 

asfettSttfcu *ao**WBc*c t^aienT^ 

5 (H*6g)*.56, 1658 (1998), B*HS*, 56, 1836 
(1998), B#6gflc. 56. 1843 (1998), B#fB0c. 56, 1 
848 (1998), B#6Sffc. 56, 1856 (1998), B#Bgflc. 5 
6. 1871(1998), B#B&5fE, 56. 1876 (1998), B#K 
flc, 56. 1931 (1998), Trends i nEndocri nol ogy and Me 
tabolism. 9. 27 (1998)) „ Sfc, G P C R'MG&Htc 

»gpc RM& : ?w>mifflwm®<D%mc a k> gpcr 

t£3o LfctfoT, *»w©*y<^K*3-F-r 

ctfccfc*), *fgW©S§tt:Me»©^Hg©Trgttft:t 
fcttjgttft, a6*t^tt*«w©*y<^ F©«a©« 

[0 19 4] £fc, GPCRafiWPCRIETO 

mLmmm®<D$>mz <k o , gpcr ©isk^ gpcr 

tA^etlTVS (Cancer. Res.. 59, 3561 (1999), A 
nnu. Rev. Immunol.. 17. 657 (1999), B#Ea£K. 56. 
1871 (1998)) o 09*ff> Ps7K^y VSgft©6 4 
#i© F 'J y F 77 VtfT/I/tf-VteWaLfcRgJIS 

««S!SS##y ^^f - F*3- Ft 

ae?©»?Mpj»««©an*«K« c 1 1 * o , *« 

WO* 'J KOttK^RM©* fkK»r5 < «JB© 



(30) 



&iJ200 1 -2 1 1 8 8 5 



57 

[oi9 5] tk. m&&mztiT^z>m)<D2<itG 

PCR**-yy hfcLft&OT'&Stf, GPCRilg 

? * g p c r mfKTttimmmmv&mtc * o , g p 

CROttB^GPCROJSlfttfgffcU ^su^oss 
tt*<g{fc-fS<:fc#$3]6tlTVS Oournal of Pharmac 
olgy and Experimental Therapeutics. 275. 1274 (199 
5), J. Bilo. Chem. . 272. 1822 (1997), Pharmacogene 
tics. 5. 318 (1995), J. Bilo. Chem.. 274. 12670 (1 
999), Proc. Natl. Acad. Sci. USA. 95. 9608 (199 io 

8) , Science. 286. 487 (1999)) „ Lfetfot, 

m$mmm<o%mzm'<zc£ic&>). *»w©#y"« 

$)£fT-?CfctfT*tSo 

[0 19 6] *IBWOJl«y^^K*3-Fr*ae ; F 

I'b^hi'-Jl^ PCRffi, DNA*yf&%: so 

[BSffi&S. 42. 1507-1517 (1998), SflcftS. 42, 15 
65-1570 (1998)] „ 

[0197] #mio#v Y*ittt*amft*7 

=f- F*3- F1"S D N A, *5<fctf#5?l91©# 'J K 

£3- K-r«ae?o»nm0««4)o«siB^j«*i- 

S D N A^, ■?n-7tZtzl,r?7'f?-tLT&m?Z 
tf*. c7->\ 72, *3, -T?, tc 

tfT'tSc LfttfoT, *RW0#'.M:/*F*fctt* 
©gPft^f-F^-F-fSDNA, fe«fctf*^W©3H 

■j k*3- K-r sag? (ommmmm^num 
E5»j**rr*DNA«i, ±E*a j f»*a*i»ffi'r*fcie> 

civ) *«woGge««asss(**y^^f-Ko» 

Silt ft«8ttt#7Bi Lfcfe*0i&«W 

7>ft>XRNA/DNAafi [/VfWl^t 
'f^h'J- 50.322 (1992), {fc#, 46. 681 (199 40 
1), Biotechnology. 9, 358 (1992), Trends in Biotec 
hnology. 10. 87 (1992) , Trends in Biotechnology. 
10. 152 (1992), MMX¥. 16, 1463 (1997)) , hV 
-?]l> • 'N'J y £Xj$frj (Trends in Biotechnology, 10. 
132 (1992)] , 'JWAgi (Current Opinion in 
Chemical Biology. 3; 274 (1999), FEMS Microbiology 
Reviews, 23, 257 (1999), Frontiers in Bioscience. 
4. D497 (1999), Chemistry & Biology. 6, R33 (199 

9) , Nucleic Acids Research, 26, 5237 (1998), Trend 

s In Biotechnology. 16. 438 (1998)) , &SWi-r3 so 
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YDN AS (Nippon Rinsho - Japanese Journal ofCli 
nical Medicine. 56. 563 (1998), Circulation Resear 
ch. 82. 1023 (1998), Experimental Nephrology. 5. 4 
29 (1997), Nippon Rinsho - Japanese Journal of Cli 
nical Medicine. 54. 2583 (1996)] %f8^T&M<D'& 
£?©56S*»IW-r* C ttfi?% So 
[0 19 8] Vmt. ±E (2) fcEtt<D*£iP30DN 

a, xvttwttYtzfcitznmmitm^x, * 
5zm<o$y k%3- K-r s d n a <omw<omM. 
WV'WSfflO*']^ K«r3- F-r*C¥a«o 

©DNA, tvdztistrvtztcitzommtt-z&s* 
tzctic&o, *fPJf©#y^7^F©£g*»j-r 

SCttfT'tSo 

[0 19 9] Mz.i£. *amn#»«7*Y0SBIimin 

* ft «K# y f© y #y F©fisitiJjo;WiBT-§ 
g<**ttLft£gmB#7tiLT^si§#Avsi§£, 

#H$©DNA, *yrf**W*f-K*fc«*©Bi*ft 
fctfTtSo ffcfrS, *f€H^(DDNA, tU^^l/ 

So 

[0 2 00] *$W!©DNA, *'j3*7*U*f-KSfc 

B£©DNA, * 2 U*fT 
3£&SVHibhn>^;l/7.^i7£-, 7fy)^/l/X^ 
22-, 7f/ 1 )-(';l/X7y->x-f-y F^l/*"** 
*-4ffoaa4^**-KflPALtea, ±E (1 0) 

(v) g as Jt A&sssflrf y fo» 

*^o^y^^F«r3-F-rsDNAti, *mi<D 

* y K©faui* ft tt«^*M6T bfc«ftoae 
^i* • femizzommt Lx&mtzcttfxz 
So WAtf, *awo*y^^'f-Ko*afiT j ?«so 
ft«>{c y *"> F©£Sffti *<Wf#?t&v\*,#*vsi§ 

(i) *«WO#'J'<yf - F%3- Ff S D N A 

a i ) mtt % * aiifit+awo* y f* 3- f 
©#y F©»%±iio$-&, Foffffl*^» 

tC^SS-tiSCt^ff So Lft^oT, #SHE©3Ky 
^rf-F*3-F-r«DNA«, *«WO#y^f-F 

[0 2 0 1] *»WO*'J^^F*3-F-r6DNA 
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(iv) teEKLfcuratttoTSMML ffl»fi*i«a4 

[0 2 0 2] (12) *a«OJl«U^f-K*BMtr* 

a) *y^a-^vift*<off« 

±15 (5) EE*©£ffilcJ:9imLfc#!M7*'K£ 
fC <k 0 # 'J * n —r>\>tf.W1k{tm.-? % C^T-J5, 

[0203] «afifi*a#-rs»»fc lt«, *im? % 
m « c tire**. mmowL^mtwm i ess* o 

5 0-1 0 in!itLT</?-K£ffl 
^f-F§^A->AV'Nt'>7z>' (keyh 
ole limpet haemocyani n) ^f-^-aifayU yfs.H<n%- 

[0204] msm<D&mt. i i ~2 

ai»6Sfc3~l OElfT?. SS#&, 3~7BBE« 

f*ci:*B«ft«fflSffi (ELIS 
Aj£) : mmW&W 1 9 7 6^, Antibodies, A Labora 
tory Manual, Cold Spring Harbor Laboratory (198 

8)) mz-mm-tZo 

[0 2 0 5] ftfifcffl^fcttWctfU %<OM&ftHft 

[0206] #st, mmtzismtLTit, mi^m, 

4 0-5 0%ffifPBg»7>*r.^AfCj:5ig«f, 
^HSi£8§ (Antibodies. A Laboratory manual. Cold Spr 
ingHarbor Laboratory. (1988)) , £fc&DEAE~ fe 

(II) *S9a—t-A>fflKDftm 

U *OJlil»!!iH-»*lit<*ffi*^Lfc±eiM**tfifta 

[0 2 0 7] ^ttffl*KLfc±Gliftic^ftJt*ft 

MEMigi (BUcgm&W) *T*8BBtU tfV-fey hT* 
(i<*U 1 , 2 0 0 r pm-e5»IB51^»ltLfc», ± 
ill £&T5 0 »6nfcitlRH»OB«fflia* h 'J 
7>t^A«f«(pH7. 6 5) T?l~2»IB«yi 
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UfrfilBS£Bfc£Lfc&, MEMgM&-?3l3ft$U »6 

[0 2 0 8] gHAff, 8-7tf^7-VWttV>X (BA 
LB/ci*) #KMaBBS«P3-X63Ag8-Ul(«Ts P3-U 
1 itBSt") (Curr. Topics. Microbiol. Immunol.. 81. 
1 (1978), Europ. J. Immunol.. 6. 511 (1976)) , SP2 
io /0-Agl4(SP-2) (Nature. 276.269 (1978)) , P3-X63-Ag 
8653(653) Q. Immunol., 123. 1548 (1979)] % P3-X63 
-Ag8(X63) [Nature, 256. 495 (1975)) iSffl^SCt 

[0 2 0 9] Ct\£><Dmf®mt. 8-7-f<f7->%t& 
(R PM I - 1 6 4 0%mcy>l-$t~> (1. 5 mmol 
/L) , 2-*;V;*7 7r-X*/-;l/ (5X 1 0 5 mmol/ 
L) , ^i^T'fi/y ( 1 0 n g/m 1 ) fcitfflKl 
JElfiliff (FCS) (CSLttBL 1 0%) *ifl*.fc*i|& 
(tt"r\ iEIWWfifcV^) ?e>^8-7^7r.^ 
20 ( 1 5 n g/m 1 ) £J)Q A fcSWB T'filftf IfflSS 
K£©3~4BfuKIE#lgiffiT-lg*U Hk^tcttKHIIB 
£2X1 0 7 <lLX±ffl^5o 
(c)m^7'J K-vcof^ 

(a) ?®n Lfestftsaanifii: (w tw» Lfc#nBsii8 
*m e Myites fctip b s (>; y^r^h'j^A i. 

8 3 g, 'J>K-*'J^A 0. 2 1 g, #^7. 6 5 
g, m&k l'J-yh;K pH7. 2) -e<k<iftj$U 

auBKtf , : mum- 5 ~ 1 0 : nc 

fc-SJ^fi^U 1, 200 r pmT-5^KjS'L^L 
30 ±?»*»T*. 

[0 2 10] #6nfcft»H#©WflSS¥£<k<(i<*U 
EttlfiSK. «#L**<&* 3 7^CT\ 1 0 8 jn<*££ 
«H§&fctK ^'Jx^b>^-T3-;l/- 1 0 0 0 (P 
EG- 1 000) 2g, MEM 2 m l^tf^f;!/ 
X;l/**->K (DMSO) 0. 7 m 1 *ffl*Lfc»«* 
0 . 2 ~ 1 m 1 mim U SfC 1 ~ 2#R8Sfc:M E Migifc 
1 ~ 2 m 1 *KlHl&iin-f S„ ^Sn^, M E MigiftfciQ*. 

[021 1 ] ®mmm 90 o r pm^s^Hia^si 

WWcHATSi CIE^ig^ct^D-yf-y (1 

0" 4 mmol/L) , (1. 5X 1 0" 5 mmol/L) 

fc^^syjfu y (4xi o- 7 m) zmztzmm 

1 0 om i wcmmtZo 

[0212] tmmmzQ efttsmmyu-yic \ o o 

11 i /n-f-ows. u 5% co 2 -r>+^^-^-«f, 

3 7 1CT-7 - 1 4 BF^«-r^c tt*& SS±?t<D- 
gP^rt 0 7 y^-X'r-t'tX [Antibodies. A Laboratory 
so manual. Cold Spring Harbor Laboratory, Chapter 14 
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(1988)) miaimznz^z mm%.&m%mic&>). 

[0 2 13] BJRfcfflHSffiORttttWfcLT. WTO 
S±» fc L < (*&3©(d) T?»6ft*«Ht)l**JII-Jft 

[0214] R;w^y F-v*ffl^T, mftftwmc 
<k»)^n-->'y*2@»DfiL [lmea, ht^hs 

(HATtttt»67%/^>J>«Mnr^W!D . 20 
§ti* jE#«il!!*ffiffl-r*] x SJfcLTSi&^ttttDB 

«> ens <D£#5£iP!©5j? y f©$x# y ^7?- f 20 
sifta^M-fry F-^fcti/cww-*. 

^yx^i/jag (2. 6, 10, i4-f i-7^fM 

y$Tt>y (P r i s t a n e) 0. 5ml 
#U 2MF^iRlW-r5) Lfc8~l 0jI<&©7>>X£ fc 
FV^XK, (c)T'ffif#Lfc*^cDjH'J^f- 
F*y*n— *A#mm&\'f'7V F-v«5~2 0 

x i o«aufi/E*HKrticai«-*. i o~2 1 bus 
TvW7y F-vtiHTkjgffrSo 

[0 2 15] K^*{fcLfcv9*fr6B**8»U so 
3, OOOrpmT'5 #na ftftg LT BJg#*#£f 

[0 2 16] JfiftO-tW^XOifcfctt. T-i77.^y * 
o-U-ffia6«v>tt2 8 0nmT-©KJtSJ:?)Wffl-r 

So 

(1 3) *«WO*M*<0fiJffl 40 
( a ) *»WOJS(*:*fflV>**»W©* U K©ft 

*»wo#y^rf-F©fta¥Wttaffii:LTtt» v>r 
a, ^ix^/n^a, fc«fi«ifcfei£ cam * 

mm.^. if -rnh3-;I/f>J-X, ft£&fe-insit 
uA^f/iJ^if— >aV, ¥±tt (1997) , Journal o 
f Immunological Methods, 150, 5, (1992)) ^h^f 

[0 2 17] ft«¥W£«£fcLT(4, *fl*?*fgl5i so 



62 

©# y f asts-r sjn&© 3 ^xe h 

3 2 ffli©^/ t u-TrtWVtmvtt-y F-< y ?■ E 
LISAS, «» I^Ott«eHffi(*-eSWLfe*5IHBO 

# y *W F £ *f|(pi©# 'J K*B»T *taf* k 
*^*55>*'fi»y'7y-fe>(ffi«*&»fSi:i:# , T?t 

So 

[0218] ±E&iu&*^ti&s&ii. *jsjs, mm 

±IBttlB**v^(4J6«iS*fflir^T*56WO#y'< 

£0 #iii8cD# y k*«sw «tnn*tuM*fi, 
y f© y f. 7^xh$ftii7^3 
xx KD»«^R*y ^^f - K©«Mg»»te*fflT?* 

So 

(b) *«w©*t#**fr"r*Bai 

[0 2 19] *«WOttft***-r*Bllfi» teSgfc 

* tt*©s ttfc j: 5 see l EgSftJ t l rmmt z © 

[0 2 2 0] g&ggfi, te«fcRLT«t>»SW4fc 
0*ffiffl«Otf8SL<, SfcttPKrt, 

[0221] «na#teaa4wwauTtt, sum, -> 

f-u>^y 3-;k tri^y^y a-A^o^y 3- 
cr*«, *y-m *hw»o»*, p-tK 

LTfflt^T«BBT?**. *y-b;VS>J, ttftj, ftM. PS 

fjnti, a«is rv^Ws fat, 7>-f-;i/f©i8 
j^spj. 7*>^, 7/u*y«* h y x 
f-7y>llT^*J">ix, ^;V^H©ifiR^ 
;l/7;P3-;K t Fn+i/T'ntf^-b^n-x, if^^ 

[0222] iN«pi8^Kaa4«ffli:bTtt, aw 

Sft«S*fflv^TWH-r«. *)WttA**IB, 7k*ftlfifll5 
WWWttKfl:^ft*Ofco> ftt*ttt»MI©PK*J:' 
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*. fittfcLTattWfcttRa. yy*uv«*«093«* 

tt3„ afl:^afc<fclffl^5fi#;©ttRK:J:9, x7n 
V/k F^-f/V^-aoBMtfRia-efc*. Sfc, c 
ft 6 ©#«P»fc fc^T fc t LTiS L 

[0 2 2 3] SM*ftli&4Bfttt. ittff 3?&S 

am, a^ra. ftmrnrs. *a« wmmic^^ma^ 

1) \ ii^fiScAl BSfet) 1 0Mg/kg~8mg/kg 

(14) *58a© g s fia#assa*# 'J f* 
n- FrsaeToaasfcaaKaaaf-saKox 

[0 2 2 4] *»rc©#!M7f-F*3-F"r.5ji£? 
©£¥i§@, a*WtfE¥aafr&*:''<*K'^©BR 

aa*^£fc»i««w-*fl:a«tt, a#yWK© 

a«*Ma*-*«:i:KJ:tK a*yWK«U/C« 

asnsanaaeMa-rscfctfRra-p&s. tfctf 

ot, *SHIO#y^f-F*3-F , r*afi?OlE? 

aa> **wieaaa*s*:"<*B^©BR«8* 
aa*fctt»w-r*fl:£aH\ *«a©#y kk 
jrr * y F#w*£astt*aa* 

C i:tfT-£3©T\ K>J F©«tt*«a*fcttflflM 
[0 2 2 5] Kft&tttt. (a) ~ (e) £jjVf£ 

(a) [i] *Sffi©*y<rf-K«HE"r«»B4:, 

[ii] ti&afc©#£T, *»a©# y F*«a 

fSfcHB*, ±12 (5) -PE80tt<&-r2BMIfr&i 

anwMi. aa+©a#y"WFaa, ±c (i 

2) ■pcaLft*«a©st#*ffli#^T»s, Jtau a 
#y^rf-Fa*ain*fc{iffiT«**gtt*^*fb 
#a*aaL«»r**a. 

[0226] *awo*tft*at^ajEfti: lt«, m 

*Jf, "V-<^D*W*-^U-h%fflV>4E LISA 

aaa^fcauaaatfe clarets. 

(b) [i] JWWiO^y^^KWMWiaBi:, 

[U] naa«©fcfiET, *aao#U'<rf'K*»Bi 
-rsaa*, ±e (5) raaoaaaT 2 aa^&i 
aa&aa* aB*©R#yWF*:3-F*-*DN 
Aoa^aaa*, (id -wEaLft/— 

rj»j£, ttKu Ka¥afta*aiinSftfifiT5-a-* 

(c) ±12 (1 1) T*^Lfc^o^~^-(DTiitKU 

#- * -m&?zmm ttc d n a *«*&a,;£ x 5 

F*4M0O*ffilc«J:0fai!L, ±12 (5) (cea4>£& 

(cacraaaatcaxi^ aaiaiMt*B**«. 



64 

Q] memm»t, [u] kb*r©#«et, as? 
saatt%, ±ta (5) tcca<!>aa&T2aa^&i 
aaaau aB+oi^3i«-*-ae?oaaa*^a 
(oyjm ms(.±^mm^-m^m aaaa&a. 

T&$g&7'u h %mt (1993) . Bi otechni ques. 

20. 914 (1996), J. Antibiotics. 49. 453 (1996) , 
Trendsin Biochemical Sciences. 20. 448 (1995). SB 

bi^. i6. 581 (1997)) %m^xm%.. tmv. m% 
aa*atPSfe«fiT*-&*gtt%*-r*fl:^a*aa 
io • sitssa. 

[0 2 2 7] b#-2-iH5?£LT«, m*.li. fa 

ep, ;i/->7i7- trse?, y y->- y^u-y-t 
vh-rnf-fy (gfp) ae?»**»f*ci:*<i» 

(15) *«a0DNA#^*fcttBaLfcft*©tt 

a 

*aaoDNA^a*ftttaatfc»aw:, *aao 
20 d n a trae?©^»* fc«-»^a* ft«aa 
ut«!?, *»ao*U'<^Foaaa^a<kbfca 
a-e**. mm. gfe(iaaa©aa, aasfcaa 
act, ±E©^rateJ:oaa*n*tMi» «i*.*f, *n 
a, N&Basfc(iTa#att&*©& 
a©aaa©wa»cfflv^*c t#T-t, aaaa*-?*/!/ 
aa, a§§, aa*fc«aai:LT*a-ff*«. 
[0228] aaaa. ♦aaoDNAaacrt**- 
*jho\ BWfc-rsaa. ax.itfrs', tyy, 

30 1tS?aB (embryonic stem cell){Cjo^T&fe{*:±©:*: 

»a©#y k*3- F-rs d n a &£&©an& 

^X©#)S C^J^tf, Nature, 326, 295 (1987), Cell. 
51. 3, 503 (1987)*] K *»)*gft;$fcttffi«©EW 

t w& l tc aasatMB * n - y*f^a-r s c t & t* 

tS (Nature. 350, 243 (1991)) „ 
[0 2 2 9] C©±5KLTftaUfcKttaaB*n- 
>*fflV\ aa©Stt^©E«B(blastcyst)'\©iiX 

40 ^-z?t«.o c©*^7a#fciEaa*©»»^t>«Kj: 
o , ±#©aB©»fe#±©*aw©* y F*a 
- ft a d n a ttt*©as**T *af**as ct^ 

T*t, ^P.t ; e©li(*©Jt^-&t>-&KJ;')ffillSifef*:© 
55C6ricafi«'Aofc, C/y^T^haa) * 

[0 2 3 0] COJ:5KLTaaa#Kfe^T, ^fe^ 
±©*^©^D^yf - F*3- F"T*D NAOfil© 

aa^eaoawi'aaf a*. aAjfift&»±©*a 
a©* y ^^f - F*a- f-t s d n a ©siRSiS*^© 
so as©**, s^s l < tt«4na©aa*aA-r * c t 
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[0 2 3 1] 3^?©8$ftHB£l*'\©l5ltt&£g©l| 
[0 2 3 2] C©i3ftHfcLTttlH©*3«F£©S« 

wae^fcfcfcs-efcffl cc e ii. §7. 1317 0996)) w 

KSWSWKBWJie^^ifeS^fcSB [Science. 27 
8. 5335 (1997)3 *^06ftTV4o 
[0 2 3 3] So T»6ft±O*^<0^ 'J 
3- K-f 5 D N A fCOVT t C ©<fc 9 teffiito^^fi 
gtt'M^WT-f?, Sfcttffi*©*B©fc*, Bit 

[0 2 3 4] £<D&?%:§}Mt8:M<Dmm. ffitc©@g 
■4©£1L «*tf, ftJfTSWMMfOJttt^BISI-r 20 
[0 2 3 5]ft-oT, *«W©/y*7">Mft*tt, * 

*T»Miit*©iito^iSfc*^T«aT*jB4»to 

So 

[0 2 3 6] 

[HUM WT©#B«fiW+fc:E«©*fek:ov^Ttt, 
KE«©^aKtt-3Tffofc. 

*tti*ii iaiG«ewwaBW*M«u^^-K (p 

GM0 3 3 4*U^f-K) *3-Kt5cDNAOi' 
(1) fg^^-pAMo-d©^ 

A M 0 - d %ttTfcw*75Fttfc * OfWUfc. 
(i) 77X5FpAMo-nd OM (01 1 #!&) 
pAMo ( J.Biol. Chem. . 268, 22782(1993), S'J£ p 
AMoPRC3Sc (#M¥05- 336963) ) £»i?f8 40 
Hin d I I I c Asp 7 1 8T*gjBrf£, 8. 7 k b© 
Hin d I I I - Asd 7 1 8»ffr*«l#Lfc. 
p A M o £8?MBisNo_L I "CSJBHfc B am H I T'gP 
#«JSf-fS 2. 5 k b© B am H I -No 

[0 2 3 7] Hin d I I I qjBfgp{iE£ B a m H I S«r 

»ffi«ss-r s y >*-*flF«-r *ft»fc:, 4 «©■&$ 

DNA (E*US#3~6fcE«©DNA6 E?0#*§4(C 
82«© DNA Itmm^ 3 fCffi«© DNA ©&§§•§■ 5 
- 3 4 ST«£ft3fflgie?IJ©ffl»*gie?iJ** U E » 
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?>J#*f 6 1 ISfi D N A lt&&m% 5 (Cleg© D N A ©g 
5-26 T-££tl3iggE?'J©ffl?f§i&SE?'J£ ; fif 
tS) ££fi£Lfe„ C©rt. E5>J#*f4fcE5yS#5T' 
S^ftS^gE^^Tf 3DNA(i: N T4#y?*U* 
f - F*7— t'fcffl^Ty VRftLfc. *Kfi5«S93 0 
G&DNAtV ytkftLliWm* 4 © D N A £?g£ L 
Z7-->\>2*tZCtlC&>), -$SDN A Lfe 0 $ 
feE?J#*t 6 ©£■/£ D N A £ 'J V&ft LfeE5U#*f 5 © 
D N A^jg-a LT7— — ;bS-tiS<l j: 0 « ~*£D 
N A £ Lfeo 

[0 2 3 8] £fe. No t IflBtSPfiifc A s p 7 1 89J 

©fgpfi^s^-r 5 y y*-*fBH-rsfc«>»z:, 4 §©£■ 

fiicDNA (E8I#*7~1 0(Cl2«©DNA o E?lJ#*f 
8 fcK«© DNA «E5U#*t 7 tc!2«© DNA ©igg# 

#5-44 z-mztizi&mmxommi&mmwzG u 

E?J## 1 0 fCiEK© DNA 9 9 (c!2«© D N 

A ©&g#*t 6-34 T-g«nSfflSE5lJ©fflffi«»E 
C©rt, E?J##8£E?iJ§ 

*9T«sft*a«Eai**rt-*DNAtt, T4#y? 

* U*^ K**~tf*JH^TU >»{fcUfc. *fcE?J# 

# 7 ©£■$ D N A i: 'J >Kft L fcEWS^ 8 © D N A % 
Zg-&LT7--^£-tt3C H*»DNAi:L 
fee 3: £E»HW 1 0 ©£)£ D N A t 'J y *{fc b fcEBI 
##9©DNA^rji^bT7r:-^$^5Ci:(Cj;y, 
-*®DNAtLfe„ 

[0 2 3 9] p AMo**©8. 7 k b© H i n d I I 
I - A s p 7 1 8 BfM-x pAMo£#©2. 5 k b©_B 
am H 1 - No t I Bffr, *5<fctf±ET-lSl!Lfe 4 9© 
I^DNA*IS£-r*C 77XSKpAM 

0 — n d ' £jSfi£Lfe„ 

(ii) T^XS KpAMo-ndOlS (01 1 #J8D 
±E ( i ) T?jtfi5cLfe p AM o — n d ' **||BIP* S_L 

1 1 £ X h o I ?flff& 6. 0kb© S f i I -Xh 
_o I Sffr^r^f Lfco pAMo-nd' ^*JHB 
i Xho I j: N r u I T*9J»f&, 4 . 0 k b © Xh o I 
- N r u I ffifM-^^f Lfeo tfc, pAMo-nd'% 

®mmm n r u i tjm. i Z'®m'&. 1 . 4 k b©N. 

r u 1 - S f i I KK-fcim L fee ±B 3 m 
ZCtlc&O, ^5X5 Hp AMo-n d^ritfigbfeo 

(iii) ^7X5 Hp AMo-d©jifig (Hl2#gg) 
pAMo^lgj Xho I c Asp ? 1 8 £ B am H 
If«J»f^ 5. 9 k b©Xh_oI -A_s_p_7 1 8 Brit 
*HM§Lfe 0 $fe, ±12 (ii) T-igfiELfep AMo-n 
d JSrWEB^ S c a I fc Xho I T-^IBf^, S f i I T* 
SP^Bfrsc ttckO, 5. 4 k b© Xh o I -S f 

[0 2 4 0] S f i IflJWggffifc As p 7 1 8^]»fgP(4 

^r^is-rs y y*-*tajtsft»t. e?ij## i 1 *> 

itfl 2TSSn*16SEIU**-rDNA*#«Lft 
(E?iJ## 1 2 £E«©D N A «E?IJS# 1 1 (CS2K© 
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DNA0««*SEW**rrs) o cort. &$mm 

2»CE«LfcDNA«, T4*U7*U*^-K*-f— b* 
*ffl^TUy»fkbfc 0 &lcEM#5l lO^iSDNA 

;l/2#£c£(c£9. r#SDNAfcLft e 
[0 2 4 1] pAMo4*05. 9 k bO Xho I -A 
s_£.7 1 8SrJi\ p AMo-n dfcfc<05. 4kbOX 
h o I - S f i I Bffr, ±EOZl*«DNA. 46tf«C 
±E 0) fcfct*TEM**t 1 OO^ricDNAfc'JVB 
ft LfcEBIS*! 9 © D N A fr6HBLftr*« D N A * io 
ftG-tZCtlC**). 75*5KpAMo-d*»*L 
ft* 

(2) bMHT*#**cDNA5>r^5U-OfW- 
bMHTSftS**U (A) *RNA(C 1 on t e'c h 

ttg)5. o/xg£, *yj (dT) - s f i iy^f 

V- (E?J#^ 1 3 fcEtt&ESEW*** * D N A) 
3. 2/zg^ftD*.. ^S7k*4nitT6. 8/il^Uc 0 

7 otT*i o»raa **-c&»Lfco 

5 xj£1gmRE£ffl«ffft (Li feTechnol 
ogiest8)*4/tK 10 Ommol/L DTT* 20 
2/i K dNTPl^ft [1 Ommol/L d ATP. 1 
Ommol/L dGTP, 1 Ommol/L dTTP. 5mmol 
/L 5 -methyl dCTP]*l. 2/iK h 
9"-^LT[a- 32 P]dATP (1 lOTBq/m 
mol lAmershamPharmacia Bio 
t e c hftg) % 1 /x li^iDLfto 3 7"CT?2#«iS 
ft, $K¥SPiR Superscript II R N a 
seH* Reverse transcriptas 
e(Life Technologies fctSD * 5 /x 
1 (1, 0 0 0#{u) SsiDU 4 4 TCT 1 BJHEfSS* 30 
TcDNA*MLf: 0 
[0 2 4 2] BEEJjaSteO. 8/1KDO. 5 mol/L 
EDTA (pH8. 0) fcjtafcTEJ&fcibft, 7x/- 

-;l/it«MC«fcD c DNAfcmRNAO/^Jy K*@ 
i&Lfto HJR* l7/il 0&a*lcjSj|?S-&, 5 xgfS 
mmmm (Life Technologie s*±S) 

100/zM dGTP*2. 5|tUfeW 
1 5 WtiL/ /i lOTe rmi na I deoxynuc 
leotidyl transferase (Life 40 

Technologies ttH) % 0 . 5 ft 1 ^SD L 
ft 0 3 cDNA<D3' 
*U JdG*f*4PLft 0 KEfcSteSji 1^0. 5 mol 
/L EDTA (pH 8. 0) *40*TS*S*±», 7 

x*y-;l/ajS«:fTofco-»5nfctt«*2 0. 7 p 1 
O^STkfeiSSfS^ KJSJB««»A [2 0 Ommol/L 
Tris-HCl (pH8. 7 5), lOOmmol/L 
KCK 1 0 Ommol/L (N HO 2 S04. 2 Ommol/L 
MgS0 4 . 1% Triton X-100. lmg so 
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/ml BSA] tl. 5/iU EJftMffittB [2 0 
Ommol/L Tris-HCl (pH9. 2). 600m 
mol/L KCK 2 Ommol/L MgC I2] «rl. 5 /1 
U *Urf (dC) - S f i i^v- (EM##1 
4^EBO«SEJ»J*#-rSDNA) *0. 3/ig, 1 
Ommol/L d N T P ig£$£ 0 . 7 5 /1 U 1 Ommol 
/L 0-NAD*l. 5/i l4D*Tffi$«*2 7. 4 
5/iltUo 5 5'tT*5#fg&SLft&, 5#{4//i 
lOExTaq DNApolymerase (SS3a 
ttSD *1. 5/t K 1 0 0#ffi//i l^Amp 1 i g 
ase (Epicentr eliS) *0. 7 5 12 K 5 
#15/ // 1 OH ybridase (Epicentre 
tttl!) ftO. 3/i l^DLfto ^-v;W^7-DN 
A engine (M J Research ttfi) *ffl 
V\ l^fe/cOO. 3t:o^gT% 5 5^6 3 5 
T^o<DfcSfi*W> *©«3 51CT1 5#H«i3 
-fSCfclCckD, c DNA<D3' *«HMcftHinUft*U ^ 
dGfc75^-£7x-U y^S-&fc 0 *<D&7 2«C 
Tl 5#IHfiWU *2Xb7yFDNAOffS5J6* 

^3le3^0ig*rci:T% -*ScDNA^jSlfc 0 
[0 2 4 3] K&SiSKO. 5 mol/L EDTA ( p 
H8. 0)3:0. 5/iK 10%SDS*0. 5jiK 
20/ig//i lOProt e i nase K*0. 5 // 
1WIPLT4 5^T1 5»HI«fiL, B***ffiS*T 
5J£«:f?itLfto 7x/-;V- *nn*;W*iag, 
□*;VA»I©*, x*y-;l/it|R%fTl\ »6nftfct 
IB* 4 4 /i 1 O^S7j<tC^«?$^ft 0 C CE 1 0 X£JE 
M®« (New England Bio labs 
«) *5/i K S f i I (1 0J£ffi//i 1 ; New E 
ngland Biolabs ttffl) * 1 /i 1 ?S*nU 
3 7 < CT8^SiS^^s *Urf (d T) - S f i I 7 
^v-, ts£Xf*V2 (dC) - S f i I 
EcfefefS S f i IIMhfegJBrLfeo »JIBi»&tQa& 
©r*i c D N A St- h ^ l/-^iSf*0 0 . 7%7ii 
n-xy;l/*fflv^fcS^ftBi^«L, l~2kb(Lo 
w f r a c t i o n)Oc DN At 2 k bLX±(H i g 
h f r a c t o i n ) <D c D N A £ icftW Lfz 0 Yfrfr 
t><Dc DNAOIellR{i> Q I Aqu i c k Gel E 
xtraction K i t (Q I AGENtiS)^ 
fto &#B<D c D N Ate. ^ft^n 100/ilOlO m 
mol/L Tris-HCl (pH8. 3)lC?gfi¥Lfto 
[0244] Low fractionOc DNAM 
£*fU Sf i IT^BfLfe^31^»»-pAMo-d 
^6 0ngjD^ X^/-;l/ttS5*?Tofto 7 0%x^ 
/-;VTi5fe^> i±^* 1 0 /i 1 <o«B7kfcSIBtfco 
CC^ClO/xlOLigation High (MWffi 
mWKD **oAT 1 2«f|ID5>ry— >ay£J6 
*tTofto *Oft7 01CT3 O^IUQlRU 1 i g a s 
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D*;l/A&g(D«, ±i»*5y#77-f;I/*-(UFC 
3 L Y K 0 0 ; M i 1 1 ipor e?iS)i07>f;W- 
*yyrtfcA*li8iL^«l(8 00 0 r pnu 4 TC, 1 0 

7-r;l/*-*y^«C 1 0 mmol/L T r 
is-HCI (pH8. 0) *5<£tf 1 ramol/L EDT 

K OCTF* T E^ffiffi£B§ie-f S) *300/il fa;LT 
^t(8 00 0 rpnu 4 T\ 1 Oftffl)?ZC tV7<f 

fcck!)7>r;l/*-KJf3iStircDNA*Smbfco 7>r 

i^I(2 0 00 rpm, 4t, 1 5»H)t§Ci:"PD 
NAS$£l§l&Lfco 

[0 2 4 5] K»»0 2m l^x^ho*l/->3> 
*JS^T*BfiMC 1 0 6 1 A rtl/^a7- • 

(3) ^y^Av'-^xyX 20 
±15 (2) T*»6ftfe#*H«^ci-y^61jtffifc:aeo 
T:/^X2FDNA£Stf#U *75*SF*W« 

c DNAOS'^fflfeck^^SOffiSffi^^Lfco 
JSSEWOft^tt, TfjlgO^y F (Dye Terminator Cyc 
le SequencingFS Ready Reaction Kit, dRhodami ne Ter 
minator Cycle Sequencing FS Ready Reaction KitSfc 
teBigDye Terminator Cycle Sequencing FS Ready Reac 
tion Kit. PE BiosystemsttS!) £ D N A i/— 5 X y +r 
- (ABI PRISM 377, PE Bi osystemsttSO fcffll^Tfro 
fto ^v-tLTtt, T3 primer(Xf7 so 
*y-ytt«)43J:tfT7 prime r(XF5*S>- 
y*±S)*ffifflL*:o 

[0 2 4 6] ±EO±9fc:LTtt3 0 0<Dc DNAW 

EW*cov^T«Biasts, Kasiwj^s^ssn^z 

fe. foeS, pAMo-PGM03 3 4J:*^tfcy 
7X5KmncDNAtt, l:hf7->fg# 
(GALRK GALR2, G A L R 3) ^fc F V7 F 40 

(4) pAMo-PGM03 3 4tf*rr*cDNA<Z> 

£ttSEKio&£ 

±12 (3) T?i*^*tlfepAMo-PGM033 44* 
OcDNAEMIIHMtfcfcfc:* EflHWlSTaSft* 
fflSE5»J**-r*DNA (EflI#9 2fcK«©«SE?U 
*<D*Mg§^2 8 3-3 0 6#T?8Sft**SE5Ufc# 
JE) feitfEM**! 1 6TS?n«WE9J*ft'fSD 
N A (E?U#9 2 £E«0ttSEH*0ttX*9 4 0 2 so 
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-4 2 l#-C*Sft*ttSEMfc»fc) iBBH--** 
U KDNA«r^5>T^-i:LTffli^<:i:tcJ:0, p 
AMo-PGM03 3 4 c D N A4)£ttSE 
M*Sffilft. tBSEJyoifctfctt, ftm<D*vh (Dy 
e Terminator Cycle Sequencing FS Ready Reaction Ki 
t, dRhodami ne Terminator Cycle Sequencing FS Ready 

Reaction Kit£fc(-$BigDye Terminator Cycle Sequenc 
ing FS Ready Reaction Kit, PE BiosystemsttS) t D 
N A->-£xy-9-- (ABI PRISM 377, PE Biosystemstt 
WD *ffifflbfc 0 

[0 2 4 7] ±EO<k9tCLTi*SLfep AMo-PG 
MO 3 3 4 c D N A<7)£jggE?lJ (14 5 8 

b p) *rE5US^2£jRLfc 0 ^ c D N A 3 6 172 

^f-K*PGM0 3 3 4*y^f-K!:PKf, 727 
WEf"J*EW*» 1 fcSW. ;WFp^Wd7^- 

#A Stlfc (0 1 ) o G P C ROffilg^SttM:. fgfft<D 
G P C Rb<D*s*uif-1t&ttm*ZCtifiVZ% 

(EMBO J.. 12. 1693 (1993)] e BD5ffiW SILtelUS 
^<g««#*B2-l OKgcTo Sfc, M«^fl«?S9 
7*n^AT&£ SOSUI system (ver. 1. 
0/1 0, Mar. , 1 9 9 6) (Shigeki Mitaku et.al. A 

Theoretical Method to Distinguish between Membran 
e and Soluble Proteins by Physi cochemi cal Approac 
h. (submitted) , Takatsugu Hirokawa. et. al . SOSUI : C 
lassifi cation and Secondary Structure Prediction S 
ystem for Membrane Proteins. Bi oi nf ormati cs (forme 
rly CABIOS) 14. 378 (1998)] *J8^fcHWffc J: 0, ± 
BflSSaTMCttOBELft, «V7Ftt* H# 

[0 2 4 8] Ktfy^^Ftt, 72y^b^;l/T*KS] 

©GaaR«fii!ss#i:*aHtt*#LTv^^ *t 

£fc Ftf^xyggft (GALRK GALR2, GA 
LR3K fcFWFX*?-y§§ft (SSTRK S 
STR2> SSTR3. SSTR4. S S T R 5) > 

6\ k) , kh^5->3>tyH/-f-f>y*/W 
(GPR2 4K th^of^yi Iggft 

(g p r 1 4 ) > kh*-77VGaEa*«aa««(* 

GPR7, fcF*-7r;/G«BJt#«S«8ttGPR 
8fc»^«Ntt*RLfc. K#y^:/*Fi:±ERttG 
Se»»fSSSS^72/KE?iJ*fflV>TftfigLfcf ? 
>Fn^5i»*Hl 3tc^fo fypo^Att, CLUS 
TAL X Multiple Sequence Alignment Program ( ftp: //f 
tp-i gbmc. u-strasbg. fr/pub/Cl ustal X/ ) £rffl^TfNt 
Lfco K*'M^KIi75/il^W, hhiJ7- 
(GALRK GALR2, GALR3) <h 2 
0. 5-2 6. 0%> fcF WFX*^>Sg(t (S S 
TRK SSTR2, SSTR3. SSTR4, SST 
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R5) £19. 4-2 3. 0%, tht-77^>f§ 
#£20. 5%, fch^fc^Kggft (/K 6. k) 
£19. 4-20. 8%, b h^^-Vny-fey hb- 
f-O^t^ygg* (GPR2 4) i:2 1. 3%. 
fch«>Qf^»I IS8* (GPR14) t20. 5 
%, l:h*-7r>G«e««!2S5**GPR7fc2 
3. 3%, fcF*-7r>GgfiR*«SgS{*GPR 
8£19. 7%0*Bl^tt*^Lfto 
[0 2 4 9] 0±0tt«*6, K#"J^f-Ktt«*Bft 

tc4o/co fc (GALRK GALR 

2, GALR3) , fchVVhX**y§Stt (S ST 
R 1 x SSTR2. SSTR3, SSTR4. SSTR 

5) , th*~ yr-ygmfc Kh*x*jvg®# 
(G p R 2 4) . th^pf^y] i 

ggft (GPR 1 4) ©5a»U*>K«^rtlt^^ 

*«SSS«Wi±EBE»IG ll6ff«®S§gft £ l 20 
9. 4-26. 0%O«Htt*^C£^5. ^G^S 

[0250] pAMo-PGM0334tfSttScD 
N A^pBluescript II SKM^+T^n-yltLfcT^ 
X5FpBS-PGM0 3 3 4£iI/£Lfc (01 4# 
9D o pAMo — PGM03 3 4 "*lMB»|fc S p h I ? 
#J8ff£, #J®T7fciS£: Klenow fragments 

^m^mc^Ls mmmmu±n_6 1 i i-w&fcw 

BfbTl. 2 5k bO H i n d I I I - S p h I (¥» 30 
*«) «tt*BtffLfco.$fc> pAMo-PGM033 
4£»JEBBffjt H i n d I I I £ Sn a B I TWBfft 
8.8 k bO H i n d I I I - Sna B I BfJt*ffi#L 
fee ±E2JKJi*e£-fS<:££<k!K pAMo-PG 
M03 3 4m*Mbfco. pAMo-PGM03 3 4m 
^ Hin d I I I £ No t I T'#J»H£ 1 . 2 5kbOH 
i n d I I I - No t I WK-fcagff Lfco pBlues 
cript II SKM^MBBat H i n d I I I £ N o t I *g 
9JW&2. 9kb<PH i nd I I I- No t I WfrfcBg 
»Lfco ±l22Bffr«:IIS^'rsc£{cJ:0, pBS-P 40 
GM0 3 3 4£ji$Lfc 0 p B S-PGM03 3 4^t 
O^ST^^ Escherichia coH DH5 a /pBS-PGM0334 

S«»FERM BP-6 9 6 6£LT^R£n 

«&0J 2 PGM0334 ae?OlE¥S»0 fc Y 

PGM03 3 4Jtfi?OK¥S*OS««, ^£ CPCR 
Protocols, AcademicPress(1990)] fCtfc^ot^Si 
ftPCRffifciDffofco so 
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[0251] ifoafi-ptraeaaabTi^i: 
3* * * 0 - 7 * :/oiE*«fc©£« t met? 

l\ tBBIITOmRNABOai^ U-V^l/BTOifi 
^HigfC i^mRNA c D N A "\<0^&#J 

fttt [Proc. Natl. Acad. Sci. USA. 87. 2725 
(1990). J. Biol. Chan.. 269. 14730 (1994). WHWO 
6-181759 ] Kbfcjb^TSaWPCRffifciOffo 

fc. 

( 1 ) ^a3BBBS43cktffflflatt**0-*^ c D N A Op 

h*ffll&1*£LTti. T^SSft (Molt-3, Molt-4. HUT 
78) . Bfflflgtt (Namalwa KJM-K DaudK Raji) , j£ 

mm/mmms&ft on-6o, u-937, tbp-d , unwrt 

^fflflStt (IVEC, HUVEC) , ^^y-vaagg^ (UM266- 

4, VW115) , ttfi^aenaiBttsK-N-Mc, 

(PC-9. HLC-k QG90) , HuitB8ffi3fflBg«|cPC-3, Iffiffl 
BSfcKATOIIK ffiKffiffljgtt (Capan-K Capan-2) , * 
HffiUBSStt (Colo205, SW1116, LS180) *JB^fco QG90 
fc±0 r SW1116ttSa*'fey*-c}:DA¥Lfco HLC-ltt 
*E**«W^EBfJ:9A¥Lfeo KATO IIIfc<fetfPC-9« 
ft«E4«flJf^fJ:?) i0A¥Lfeo HUVEC (human umbel 
ical vascular endothelial cell) ti^^J^ttcfc 9 
bfco IVEC D. Cell. Physiol.. 157, 41 (1993)] tt 
N. T. L. F R ANC E*±£ t> A#Lfc 0 Molt- 4, Da 
udittj CRBi0A¥bfco *htttt©«6«4, 7^ 
U*> • • — • 3l/^>3 V (American 

Type Culture Collection) J;9A¥Lfc 0 

[0 2 5 2] &MM<D£R N AttUrS [Biochemistry, 
18. 5294 (1977)] fcLfctfoTBHHLfco ±RNAfr 
6-*acDNAO$«S+7h (SUPERSCRIPT™ Prea 
mplifi cation System ; B R LttBD fcJS^Tfrofco 
«BttteOt^T»5 figO±RNAs!p6— *«c DNA 
*£jSU *n^n*-P5 0«HRbTPCROllS4: 
L«U: 0 77^7-tU^ *D=i (dT) 7 

[0 2 5 3] fch#aHSi*OmRNA (Clon 

techttS!) fr6^a^LT-*acDNA*^*Lfc 0 
l/ig^mRNA^-*gcDNA^U 7j<T*2 
4 0««IRLTPCROliafcLT«WLfco ^5>rv 
-£LTti, *UdT (dT) y^^v-^fflv^fco mR 
N A £ LTte> WT©3 5aoH«g**OmRNA*ft 
fflbfco 2 88, 3«tt#L 5 MM. 6 

7», 8S?5S, 9^TS{*. 1 0/J* 1 1* 
1 2Bttf*:. 1 1 4B». 1 SB&^SS, 1 

6ttje*, 17fei?ffFM. 18B6Je». 19^88. 2 0 

HfR, 2 i 22 vy^m. 2 3%m. 2 4mm, 2 
smam, 2 6i«, 2 7#^ 2sm 29s? 

m. 3 OS, 3 1fil, 3 2WSS. 3 3¥*W, 3 4^ 
3 5?go 



(38) 



f$gfl2 0 0 1 -2 1 1 8 8 5 
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(2) ^fittPCRffl'DX^y^-Kfc.fctfrtgpayh 
n-/l/OP8 

pBS-PGM0 334*cD N A &>#*mmmii± 
n. d 1 1 1 1 N_oj_I T'«»r LTB®# D N A tcg^ Lk 

R N A£ 1 n g/m 1 ■eatf*T?8flitt»c*IRUTttffl 

[0 2 5 4] tfc, pUC 1 1 9- AC Tfcitfp U C 
1 1 9-ACTdOtft?ft0cDNA^*MHHR w 
H i n dlllfc A s p 7 1 8T-gj»rLTBS#DNA»c 

Biol. Chem. . 269. 14730(1994), ftffl¥06- 18175 
93 o £75X5K*%£te«WfrSttfc»*SiB*, * 
SOh7yX77-RNA§l /ig/m I T*#fr7jcT*& 

0) pcRa*ffl^fcPCM0 3 3 4ae?o<E?a 

( 1 ) T'^i¥ L fe&tt£II& J: tfffflfi£ttE&#0-*^ c zo 
DNA*»S!fcLTPCR*f?9fc. PCRte, K?U# 
4§1 6fe«fc7JF 1 7T*SSn«ffiSE5IJ**-r5DNA* 
\LV FtLTfflV\ EJfctt, Takarat 
tgjORecombinant Taq DNA Polymerase £)&ttO10XTaq 

BufferfcJ:rj2.5mmol/L dNTP Mixture£ffll^T, 
Bffl»£tJEoTfTofc. SJS«20ft ITffK ^OBS, 
^tM/XJVjM^F (dimethyl sulfoxide) £«!?Zl 

[0 2 5 5] Sfc, ±12 (2) , CflF«LfcX*V*'-F 
ZWMk LTBWfc P C R*ff5 C fcfc J: 9tt««*fls so 
SSbfco 

[0 2 5 6] (1) T'^fiStUfc-*Hc DNA C 5 ft 

1) £, Fo rwa r dT^ v-fcLTIETUS^l 
6T'S£tI&&SBE?iJ;§TW-faDNA;& 1 0 pmo 1 , 
Reverse ^-fr-t LTK?iJ#^ 1 7 T'«£ft 
S&giEW&WfSDNA^l Opmo 1,2. 5 mmol 
/L d N T PS£?££l. 6/il, >v<^;VX;l/7** 
->F£ 1 ^ U 5^{4//i 1 ©Recombinant Taq DNA Po 
lymerase (3fi£ttSD £0. 1 /t K 

% (sastts!) *2 /tiaanu «s**io*T£* « 

Z 2 0 ji 1 fcHii! bfc. -9— ? 5- D N A e 
ngine (MJResearc htttSD £JlV\ 9 4 
TJ3»IBOlW8HteJ:»)DNA*SE1t«««, 9 4^T* 
l#Hu, 6 0CT1&III, 7 2tT-l^*^*S£fS 
*2 5~3 31M *;Mro;fc 0 RE£*©-» (8 /t 
1) *7*n-xy;MtftjWBfc«Uft« % W*SYBR 
Green I nucleic acid stain (Molecular Probestt) 
TSfefeLfc. 4M2tlfcDNAKtf-®/<*->*7II'* 
O'i p*— v'-V — (Fluorlmager SI: Molecular Dynamics 
ttBD THWr-rsCfctiO, JtMBStlfcDNAirfr© so 
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ft, pcro+m *MS*«*Tra«©pcR*fr3 

tzo X*>£"- FOfiJiP C RO^f ^l/StCJSUTg 

[0 2 5 7] /J-y^^yOfe^ii^OSfitCOl^TIi 
0. Biol. Chem.. 269. 14730(1994), 1f^¥6-18 

1759] tmm^vrr>k a 

[0 2 5 8] PGM033 4jg£?©$£¥ii ! Wi, 

15). TS*«ai*;btVOiH&a:, «flTF»*5tt 

G M 0 3 3 4 * 'J F (Sr&G 3 SKttSSSSI* 

[0 2 5 9] Fig3«»T'&, (LS-1 
80, Colo205) , ffiffimm (QG90) . mfflfffifflMft 
(PC-3) , PK^SSI* (Capan-1, Capan-2) T'fggitf 

(01 6) 0 

P G M 0 3 3 4 #'J KWBBtt*#r * vv FX 

tTi^^tlTVS [Annu. Rep. Med. Chem.. 33. 

41 (1998), Life Sci.. 60, 1523 (1997), Life Sci.. 

57, 1249 (1995), N. Engl. J. Med.. 334 . 246 (199 
6), Diabetes, 48, 77 (1999), American Journal of P 
hysiology, 271., C1781 (1996), Frontiers in Neuroen 
docrinology. 20, 157 (1999), Annals of the New Yor 
k Academy of Sciences. 263. 129 (1998), Annals of 
theNew York Academy of Sciences. 527. 29 (198 
8)) o ■T&fci'S, yTU?fy«A*7-y(i^l/3- 

•f£o fcS^^yoSP^^Fti, Wlc^y 
->a'jy®#&£ffi!f SfcV'affiSk&S (Annals o 
f the New York Academy of Sciences, 527, 29(198 
8)) o 

[0 2 6 0] LfctfoT, PGM0 3 3 4d?U^7^F 

ZCttfi^Z-ZtLtztcib, »j8ifflflg{Cfe^5PGM0 3 
3 4ae?O^S ! l%O^CO^T«IWLfco UFO 

^T'$SMIN6 (Endocrinology. 127. 126 (1990)3 Kfe 

tt£PGM0334 ae^oe^s^o^atcov^T^ 



(39) 



2 0 0 1-2 1 1885 
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[02 6 1] ¥%m<D&mt. n~& (PCR Protocols. Aca 
demic Press* 1990)) fC L/ctfoT¥S»ft P C RffitC 
iOfrofco PCR«. E5lJ#*f 1 8^J:ril 9T*«£ 

n*tssEJU**rr* d n a ft75^— t v f t lt 

frofc, &Bht-*-^-X(C. PGM0334 cDN 
WSttlXZ^ktz^ C©E?iJftv£XPGM03 3 4 

#v>t% c<ogp»e?iji:fc 

FPGM0 3 3 4«£?©E?UftItiSU J:<«S5n 

[02 6 2] lDN6tO^RNAf±^S [Biochemistry, I 
8. 5294 (1977) ) !cL/:*bTiILft„ ±RNAfr 
5©-*ScDNA CD-a-fjgti , 2 ©jfflB&tfcfr €> © 

-*acDNAOMc»LTfTofe„ gfc, 
T-i 7"3>Fn-;W;LTv V>X»fe#DN A*»l! 
cLTffl^ftc X*y^-F£LTfa\ $ffiM2?H8 
LfcfcOftttfflLfc. 

[0 2 6 3] PCRfilStt, Ex Taq (SSifitt 
WD fci£tt©lOXBuffer*5<fcr>*2. 5 mmol/L dNTP Mixt 
ureftffl^T, miWlC'ft^T'ir-otCo 5fS&20/i l T* 
fT</\ •€-©&, S^fVl/^rt'Jfc+S'F (dimethyl sulfo 
xide) %«*S«£*<5%£fc3<k5{djQ*fco -^fiScbfc 
-#ggc DNA (5 (i 1 ) Forward/^ 
v-fc LTBM#* 1 8 T'SStX^iggE^JftfrrS D 
NASlOpmo I, Reverse^^-iU 
E?iJS^ 1 9 T««n**»IB»J**-r* D N Aft 1 0 
pmo U 2. 5 mmol /L dNTPfi-&«*l. 6 p. 
1 , ^^;l/X^7*^->Kft 5#ffi//i 1 © 

Ex Taq (SBiBttW ftO. 10 x£JS 

»«r% (SSSttS) ft 2 n l Sin u iSMTkttbaKT 
£«ft2 0/i lfcHSLfco +r--7/l/+r/^7-DNA 

engine (MJ Research }±SSD ftffl 
l\ 9 4'C-e5#H0»*rateJ:9DNA*£tt£-fr 

9 4'CT-3 0#P^ 6 0T3T- l^HS, 7 2*CT2# 
Hia»Sft*Rj&ft3 Stf-f^l/ffofc. REJS«©-t* 
(l 0(i 1) *7#n-x^l/WK8t»*«:ttl,fca, R 
fc'<k<DW&<Do%l 0 /x 1 ft 1 %<D7#n-xy;I/T*« 

9**«RL/fco ^XftN I H-T^-^fA^: 

ifftffl^Tx^+xv^-rscttcifj, titsL7c»ffr 
©»&©ar£*»eu ii«LfcDNAtf*je*Lfc. 

[0 2 6 4]«ffO^I, PGM0 3 3 4jie?«pj3 
[0 2 6 5] U±©jgSfre>, PGM0 3 3 4il£ : P*r 
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gffifflM PGM03 3 4tf'J^7>F??g!fcFig8Sffl 
<&»©£$ 

rjyhd-^r^XS K (pAMo) *5j:tfPGM03 
3 4 # l> KSlffl^x; F (pAMo-PGM 
03 3 4) ft, 3-tt^tll /xg//i Kc^^^^tCTE 
fCjSUtfc^, Xl^ hn#U—> 3 >j£ [Cytotechno 
logy, 3. 133 (1990)) fC <J: 0 Namal wa KJM-lifflBS [Cyto 
technology. 1, 151 (1988)) tC$AU JBRKglfflflS 

ftfifco 

10 [0 2 6 6] 1. 6 X 1 0 6 «&/c>) 4 ^©^XS 
KftUALfeft, 8ml ©R PM I 1640 - ITPS 
GigJ£ [7.5% NaHCOs ftl/40B, 200 mmol/L L-t'jl 
i* 5 >}gfS (GIBCO ttS) ft 3%, ^v")y-Xhl/y 
E-7-<-»jgS (GIBCO t±», 5000 units/ml ^X->iJ 
X 5000(tg/mlXM'7r- -7 ftO. 5%, N-2- 

cKn+->if/l.W7->*>-N' -2-x*yx;l/7 
* — V £ • 7->-y K (N-2-hydroxyethylpiperazine-N' - 
2- hydroxypropane- 3- sulfonic acid; HEPES ) (10 mmo 
l/L) , -I'V^a'Jy (3 tlg/ml) „ F^Wi'JV 
20 (5 ftg/ml) , tfyHfyltf-FU^A (5 mmol/L ) , 
ffi-trb>K-7-h'J7A (125 nmol/L) , #5^ F-X 

(1 mg/ml) ftSiuLfcR PM 1 1 6 4 Oigifc (B*S 
H£ttg!) KS&U C(WV*a'<-*-T37lC"T?24 
ftlTOWLfc. *©», G418(^73?±S) ft0.5 mg/ml 
fc&^-ptCi&taU S&te 1 4B^i§«LT$^JgK 
ggMtftffiffLTCo ^TBKegl»ix 0.5mg/ml©G418ft 
R PMI 1640 - ITPS Gmt&T'mftLfco 

[0 2 6 7] &tt&WG»M*1ilt*<DmmMi, P 
GM03 3 4^'J^^K (Sf^GiaSSgft) ©U 

wicmmLtctisoT'&Zo 

[0 2 6 8] 

KW©S»«] *fg^{cj:ntf, *5KB©GSeH#8 

f - F , t tc V ^<y=f- F S fc {±^SP^-<y^ K* 3 
- HI" 5 D N A ftfflt^fcK^ 'J F© y K, 7 
7 > ^ rfx X F t tc MWmwm%.n7. 1 >J 

40 xy^a$7c(iKX^U-xv^-y h*ffll>T»R 

?»Jt<*ft}i«T*t5o 
[0 2 6 9] 

[E5U*7y~f*XF] 
E?1J#^ 3 - AXE?"J©iKH^ : DNA 
so E?U#^ 4 - KJ.W3\(Omm '• o"fiic DNA 



(40) f$B82 0 0 1 -2 1 1 8 8 5 
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E?J#*§ 5 - 


ATMPWISffii : a fc£ D N A 


E5>J#^f 1 3 


-axejuokw 




?D N A 


E^J#^ 6 - 


AXE£J©i8$l : £j£ D N A 


E5>J## 1 4 


-AXEfllOKW 


a D N A 


E?»J#^ 7 - 


A XM^KDM^ : D N A 


E?iJS^ 1 5 






?D N A 




AXK>jOKW:^J«DNA 


E*J#*§ 1 6 


-AJUeaiOBW! 




?DN A 


E*U#*f 9- 


AIB9JO«»i:fcJ*DNA 


E5U#*I l 7 


-AiiB»JO«W 




2DN A 


E?J## 1 0 




E?U#*t l 8 


-AIEWOBW! 




?DN A 


E?J#*f 1 1 


-AXE?iJ(DiK^ : £j£DNA 


EJUS-*! 1 9 


-AIEMOBM! 




SD N A 


em#j» I 2 


-AISB?J<DIKSE:-&J£DNA 


DESK] 









SEQUENCE LISTING 

<110> KYOW HAKKO KOGYO CO. , LTD 

<120> Novel Polypeptides 

<130> H11-1901A4 

<140> 

<141> 

<160> 19 

<170> Patentln Ver.2.0 

<210> 1 

<211> 361 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Ser Pro Glu Cys Ala Arg Ala Ala Gly Asp Ala Pro Leu Arg Ser 

15 10 15 

Leu Glu Gin Ala Asn Arg Thr Arg Phe Pro Phe Phe Ser Asp Val Lys 

20 25 30 

Gly Asp His Arg Leu Val Leu Ala Ala Val Glu Thr Thr Val Leu Val 

35 40 45 

Leu He Phe Ala Val Ser Leu Leu Gly Asn Val Cys Ala Leu Val Leu 

50 55 60 

Val Ala Arg Arg Arg Arg Arg Gly Ala Thr Ala Cys Leu Val Leu Asn 
65 70 75 80 

Leu Phe Cys Ala Asp Leu Leu Phe He Ser Ala He Pro Leu Val Leu 

85 90 95 

Ala Val Arg Trp Thr Glu Ala Trp Leu Leu Gly Pro Val Ala Cys His 

100 105 110 

Leu Leu Phe Tyr Val Met Thr Leu Ser Gly Ser Val Thr lie Leu Thr 

115 120 125 

Leu Ala Ala Val Ser Leu Glu Arg Met Val Cys He Val His Leu Gin 

130 135 • 140 

Arg Gly Val Arg Gly Pro Gly Arg Arg Ala Arg Ala Val Leu Leu Ala 
145 150 155 160 

Leu He Trp Gly Tyr Ser Ala Val Ala Ala Leu Pro Leu Cys Val Phe 

165 170 175 

Phe Arg Val Val Pro Gin Arg Leu Pro Gly Ala Asp Gin Glu He Ser 

180 185 190 

lie Cys Thr Leu He Trp Pro Thr He Pro Gly Glu He Ser Trp Asp 

195 200 205 

Val Ser Phe Val Thr Leu Asn Phe Leu Val Pro Gly Leu Val He Val 

210 215 220 

He Ser Tyr Ser Lys He Leu Gin He Thr Lys Ala Ser Arg Lys Arg 
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225 230 235 240 

Leu Thr Val Ser Leu Ala Tyr Ser Glu Ser His Gin He Arg Val Ser 

245 250 255 

Gin Gin Asp Phe Arg Leu Phe Arg Thr Leu Phe Leu Leu Met Val Ser 

260 265 270 

Phe Phe He Met Trp Ser Pro lie He He Thr He Leu Leu He Leu 

275 280 285 

He Gin Asn Phe Lys Gin Asp Leu Val He Trp Pro Ser Leu Phe Phe 

290 295 300 

Trp Val Val Ala Phe Thr Phe Ala Asn Ser Ala Leu Asn Pro He Leu 
305 310 315 320 

Tyr Asn Met Thr Leu Cys Arg Asn Glu Trp Lys Lys He Phe Cys Cys 

325 330 335 

Phe Trp Phe Pro Glu Lys Gly Ala He Leu Thr Asp Thr Ser Val Lys 

340 345 350 

Arg Asn Asp Leu Ser He He Ser Gly 
355 360 

<210> 2 
<211> 1458 
<212> DNA 

<213> Homo sapiens 
<400> 2 

gagtcgcctc ccagatgagc actctctcag accgctgcgg gccgccaggc gccggga atg 60 

Met 
1 

tec cct gaa tgc gcg egg gca gcg ggc gac gcg ccc ttg cgc age ctg 108 
Ser Pro Glu Cys Ala Arg Ala Ala Gly Asp Ala Pro Leu Arg Ser Leu 

5 10 15 

gag caa gec aac cgc acc cgc ttt ccc ttc ttc tec gac gtc aag ggc 156 
Glu Gin Ala Asn Arg Thr Arg Phe Pro Phe Phe Ser Asp Val Lys Gly 

20 25 30 

gac cac egg ctg gtg ctg gec gcg gtg gag aca acc gtg ctg gtg etc 204 
Asp His Arg Leu Val Leu Ala Ala Val Glu Thr Thr Val Leu Val Leu 

35 40 45 

ate ttt gca gtg teg ctg ctg ggc aac gtg tgc gec ctg gtg ctg gtg 252 
He Phe Ala Val Ser Leu Leu Gly Asn Val Cys Ala Leu Val Leu Val 
50 55 60 65 

gcg cgc cga cga cgc cgc ggc gcg act gec tgc ctg gta etc aac etc 300 
Ala Arg Arg Arg Arg Arg Gly Ala Thr Ala Cys Leu Val Leu Asn Leu 

70 75 80 

ttc tgc gcg gac ctg etc ttc ate age get ate cct ctg gtg ctg gec 348 
Phe Cys Ala Asp Leu Leu Phe He Ser Ala He Pro Leu Val Leu Ala 

85 90 95 

gtg cgc tgg act gag gee tgg ctg ctg ggc ccc gtt gee tgc cac ctg 396 
Val Arg Trp Thr Glu Ala Trp Leu Leu Gly Pro Val Ala Cys His Leu 

100 105 110 

etc ttc tac gtg atg acc ctg age ggc age gtc acc ate etc acg ctg 444 
Leu Phe Tyr Val Met Thr Leu Ser Gly Ser Val Thr lie Leu Thr Leu 

115 120 125 

gee gcg gtc age ctg gag cgc atg gtg tgc ate gtg cac ctg cag cgc 492 
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Ala Ala Val Ser Leu Glu Arg Met Val Cys He Val His Leu Gin Arg 
130 135 140 145 

ggc gtg egg ggt cct ggg egg egg gcg egg gca gtg eta ctg gcg etc 540 
Gly Val Arg Gly Pro Gly Arg Arg Ala Arg Ala Val Leu Leu Ala Leu 

150 155 160 

ate tgg ggc tat teg gcg gtc gee get ctg cct etc tgc gtc ttc ttc 588 
lie Trp Gly Tyr Ser Ala Val Ala Ala Leu Pro Leu Cys Val Phe Phe 

165 170 175 

cga gtc gtc ccg caa egg etc ccc ggc gee gac cag gaa att teg att 636 
Arg Val Val Pro Gin Arg Leu Pro Gly Ala Asp Gin Glu lie Ser lie 

180 185 190 

tgc aca ctg att tgg ccc acc att cct gga gag ate teg tgg gat gtc 684 
Cys Thr Leu He Trp Pro Thr lie Pro Gly Glu He Ser Trp Asp Val 

195 200 205 

tct ttt gtt act ttg aac ttc ttg gtg cca gga ctg gtc att gtg ate 732 
Ser Phe Val Thr Leu Asn Phe Leu Val Pro Gly Leu Val He Val He 
210 215 220 225 

agt tac tec aaa att tta cag ate aca aag gca tea agg aag agg etc 780 
Ser Tyr Ser Lys He Leu Gin He Thr Lys Ala Ser Arg Lys Arg Leu 

230 235 240 

acg gta age ctg gee tac teg gag age cac cag ate cgc gtg tec cag 828 
Thr Val Ser Leu Ala Tyr Ser Glu Ser His Gin He Arg Val Ser Gin 

245 250 255 

cag gac ttc egg etc ttc cgc acc etc ttc etc etc atg gtc tec ttc 876 
Gin Asp Phe Arg Leu Phe Arg Thr Leu Phe Leu Leu Met Val Ser Phe 

260 265 270 

ttc ate atg tgg age ccc ate ate ate acc ate etc etc ate ctg ate 924 
Phe He Met Trp Ser Pro He He He Thr lie Leu Leu He Leu He 

275 280 285 

cag aac ttc aag caa gac ctg gtc ate tgg ccg tec etc ttc ttc tgg 972 
Gin Asn Phe Lys Gin Asp Leu Val He Trp Pro Ser Leu Phe Phe Trp 
290 295 300 305 

gtg gtg gee ttc aca ttt get aat tea gee eta aac ccc ate etc tac 1020 
Val Val Ala Phe Thr Phe Ala Asn Ser Ala Leu Asn Pro He Leu Tyr 

310 315 320 

aac atg aca ctg tgc agg aat gag tgg aag aaa att ttt tgc tgc ttc 1068 
Asn Met Thr Leu Cys Arg Asn Glu Trp Lys Lys He Phe Cys Cys Phe 

325 330 335 

tgg ttc cca gaa aag gga gee att tta aca gac aca tct gtc aaa aga 1116 
Trp Phe Pro Glu Lys Gly Ala He Leu Thr Asp Thr Ser Val Lys Arg 

340 345 350 

aat gac ttg teg att att tct ggc taatttttct ttatagcega gtttctcaca 1170 
Asn Asp Leu Ser He He Ser Gly 

355 360 
cctggcgagc tgtggcatgc ttttaaacag agttcatttc cagtaccctc catcagtgea 1230 
ccctgcttta agaaaatgaa ectatgeaaa tagacatcca cagegteggt aaattaaggg 1290 
gtgatcacca agtttcataa tattttccct ttataaaagg atttgttggc caggtgcagt 1350 
ggttcatgcc tgtaatccca gcagtttggg aggctgaggt gggtggatca cctgaggtca 1410 
ggagttcgag accaacctga ccaacatggt gagacccccg tctctact 1458 
<210> 3 
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<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 3 

agcttgtaaa acgacggcca gtgtcgaccg tacg 
<210> 4 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 4 

cgtgcgtacg gtcgacactg gccgtcgttt taca 
<210> 5 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 5 

cacgtgtacg taggcctgtg aggccg 
<210> 6 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

gatccggcct cacaggccta cgtaca 
<210> 7 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 7 

ggccatggcc tcactggcct acgtagcggc cgcggtaccc ccta 
<210> 8 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 8 

cactataggg ggtaccgcgg ccgctacgta ggccagtgag gccat 
<210> 9 
<211> 34 
<212> DNA 
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34 



34 



26 



26 



44 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 9 

tagtgagtcg tattaggtca tagctgtttc ctgt 
<210> 10 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 10 

gtacacagga aacagctatg acctaatacg act 
<210> 11 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 11 

gatggcctac atggcctacg tagcggccgc ggtaccccct a 
<210> 12 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 12 

cactataggg ggtaccgcgg ccgctacgta ggccatgtag gccatcgtg 
<210> 13 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 13 

gcggctgaag acggccttgt tggccttttt tttttttttt t 
<210> 14 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 14 

gagagagaga gagagaggcc tgtgaggcca ctagtccccc cccccc 
<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 



»BB2 0 0 1 -2 1 1 8 8 5 

86 



34 



33 



41 



49 



41 



(45) 



nm 2001-21 1885 



87 88 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 15 

tgcctggtac tcaacctctt ctgc 24 
<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 16 

ctacgtgatg accctgagcg 20 
<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 17 

ttccactcat tcctgcacag tgtc 24 
<210> 18 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 18 

gaccaggaaa ttccgatttg caca 24 
<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 19 

tgtaaaaatg gctcccttct ctgg 24 

F*-7ryGaa««affl«s*GPR7, nht- 

[01] PGM03 3 4*U^f-HO/N>f Kn/<S/ 7T>GSa««t8SSS#G P R 8*fflV?fc. 75*f 
h*7n?mT&% 0 CCD-fuy hltffitixV? h >*>h&, CLUSTAL X Multiple Sequence Alignment 

(MacMolly) SrE^TffrgLfco 7 OOIRH Program ( ftp: //ftp- i gbmc. u-strasbg. f r/pub/Cl ustal X 

bmk (tmi-tm 7) zmwcTfito *o /) zm^Ttttfttrzo pgmo3 3 4*u^^-k* 

[0 2] PGM03 3 4>^J^Ki:^GPCR O^aStlS 7 OOlllii (TM1-TM7) £T 

<D7BL/mmi*77'{>*yhi,tcmT+&z>o k&g mv^Ltto itoGPCRT»#stife75y8** 

PCR^LTte, tl*7->S8* (GALRK G T^Lfco 

ALR2, GALR3) , hhVVhX^y§§# [H3] ±BfcHWOCi:*^rBi^*0, 02<D 

(SSTRK SSTR2, SSTR3..SSTR4. iltS^o 

SSTR5) % hht-7r^y§§» (orphan [0 4] ±IE£I^«I<DC k*3VTBT*0 , 03 (D 

in receptor), t h*1f*>f KSSft (o glT'$§ c 

p i o i d r e c e p t o r ji, <5, k) , th^7 [05] ±12 £ HMO £ t *5s"rH"P«0, 0 4 O 

-y^y^yhu- r-rvWt^SS* (GPR2 aHT?&*o 

4) , th^nfV^I iggft (GPR l 4) , b so [06] ±EfcHtt©cfc*^-rBT*!K 05O 
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[1 


39] 






m 








[g 


11 0] 






aa 








[i 


111] 


pAMO-nd'Mt/pAMo- 





[012] pAMo-d<DifiJ«xa**-rH^feSo 
[01 3] PGM0 3 3 4*U^f-KkBBilGPC 

rcdt^s m&utm ^nm l it ?y k n 9 5 a* 

•To K&lGPCRtLTte, fch#5->SSf* (GA 
LRK G A L R 2, GALR3), bhVYhX^f 
>S8*(SSTRK SSTR2, SSTR3, SS 
TR4, SSTR5) , th*-7r->S§# (or 
phanin receptor), k h^tf ^ FS 
(opioid receptor /a , 6*, 20 

gft (GPR2 4) , tf^DfWI IgSft (G 
PR 14), fch*-:77>G^a««tS®§gttGP 
R7, fch*-7r>GgailttfaffiSSftGPR8* 
ffi^fco f>Ka^7Att, CLUSTAL X Multiple Seque 
nee Alignment Program ( ftp: //ftp-igbmc. u-strasbg. f 
r/pub/ClustalX/ ) fcffl^TfMcLfc, 
[014] pBS-PGMO 3 3 40ifij*Xg*jjVr 

[015] PCRffi*fflV>T, 3 saOfchKBfc* 30 
tt£PGM0334 Kl*©588i**BK;fc*6*** b 
ftiaajdOHTfeSo PCRWM*7l*tt2 5T* 
£0 *B3ttBttOif«Wfr (6 5 0 b p) OfflB*^L 

n.c. :^r^73>hn-;K 1 : Adrenal Grand 

(I'JW) > 2 : Brai n (85) , 3 : Brai n, caudate nucl e 
us (S3, SttJS) , 4 : Brai n, hi ppocampus (S3, M 
J§) » 5 : Brain, substantia nigra (BS> UK) > 6 : 
Brain, thalamus (IS, ffiJ*) „ 7 : Kidney (WR) , *o 
8 ' Pancreas (B¥88) , 9 : Pituitary gland (JETS 
ft) , 1 0 : Small intestine (/MB) ,11: Bone ma 
rrow (#ffi) ,12: Brai n, amygdal a (BE5, HttftO , 
1 3 : Brai n, cerebel 1 um (IB, 'hJTeQ % 14: Brain, co 
rpus callosum (ffi, 8K§£) ,15: Fetal brain (B&JS 
fl» , 16: Fetal kidney (B&JEWK) ,17: Fetal 
liver (B&IEJFFBg) 1 8 : Fetal lung (Bh!RM) . 1 



90 

9 : Heart ODK) ,20: Liver OffK) , 2 1 : Lung 
G$) , 2 2: Lymph node (U >^Ip) ,23: Mammar 
y gland (HU) ,24: Placenta (fl&ffi) , 2 5 : Pro 
state (fuABS) ,26: Salivary gland 0H$K) , 
2 7 : Skel etal muscl e (#<SS5) * 2 8 : Spi nal cord 
OSft) , 2 9 : Spleen (BH) ,30: Stomach 
(1) , 3 1 : Testis (8*) ,32: Thymus Qft 
R) , 3 3: Thyroid ,34: Trachea (M 

g) , 3 5: Uterus (? g) ,36: Standard 10 fg 

(«¥ttfi 10 fg) , 3 7: Standard 50 fg, 38: St 
andard 125 fg, M. : ^X7-^3- 
[016] PC RiS^rfflv^T, #8* hWtt&l&c&tt 

|)Pgmo3 3 4 mmBV&amzm^tztsm** Ltc 
s Q *mtBW(Dmm®ft (6 5 0 b P ) owm^L 

1 :Molt-3, 2 :Molt-4, 3 : Hut 78, 4 : Namalwa K 
JM-1, 5 :Daudi, 6 :Raji, 7 : HL-60, 8 : U-93 
7, 9 : THP-1, 1 0 : IVEC, 1 1 : HUVEC, 1 2 : VW26 
6-4, 1 3 : VW115, 14: SK-N-MC, 1 5 : PC-9, 

1 6 : HLC-l, 1 7 : QG-90, 1 8 : PC- 3, 1 9 : KAT 
O-III, 2 0 : Capan-1, 2 1 : Capan-2, 2 2 : Colo 
205, 2 3 : SW1116, 2 4 : LS180, 2 5 : Standard 1 f 
g (flilpHft 1 f g) , 2 6: Standard 10 fg, 27: St 
andard 50 fg, 2 8: Standard 125 fg, M. : IMXv 

bp : i^Mti (base pairs) 

kb : ^rUtiiLMii (kilobase pairs) 

G418 / Km : h^>X^yV5(Tn5) S&G418, ** 

Ap : P BR322**7> tfS/U 

Tc : P BR322*^x h ^ 'J VHffiie? 

Sp.BG : 5Vyh fi?u\£>mG¥7>'7?>fi/>?i/ 

ifi-fr 

A.BG : 9\£y h pyu\Z>M&&#V kma* Pi- 
ll 

A.SE : *>^7y • ^-r;l/X (simian virus) 40 (SV4 

o) »wie?*yfrtos/^;i/ 

Pmo : ^n-- • v^xfiifo^^;l/XcDny^- £ 
— 5:r7l" U If — h (long terminal repeat : LTR) ~f 

oriP : X^a^-fy* /*-7l/ • ^^71/X (Epstein 
-Barr virus ) (DJtKBBJ&jS 

PGM0334 : #jBSWTBW»Lft PGM0334#U^7 
f H^Ft^DNA 
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Hydropathy for PGM0334 



TMl TM2 TM3 TM4 



[HI 0] 



TMS TM7 




GALR2 

GALR3 

SSTR1 

SSTR4 

SSTR3 EASTGEKSSTHRISYL 418 

SSTR5 

SSTR2 

opioid receptor 0 

opioid receptor u 

opioid receptor k 

orphan in receptor 

GPRS 

G? R7 

GALFU 

GPR24 - 

GPR14 

PGM0334 



[02] 



PMG0334 alingraent 

GALR2 
GALR3 
SSTR1 
SSTR4 
SSTR3 
SSTR5 
SSTR2 

opioid receptor 6 

opioid receptor tt 

opioid receptor* 

orphanin receptor 

GPRS 

GPR7 

GALRI 

GPR24 

GPR14 

PGM0334 



-MNVSGC 
-K 



6 
1 

MFPNGTASSPSSSPSPSPGSCGEGGGSRG 29 

MSAPSTLP PGGE-EGLGTAW 19 

KDMLHP SSVSTTSEPE 16 

MEPLFP ASTPSWNASS 16 

MDMADEP LNGSHTWLSIP IB 

MEPAPSAGAELQP-PLFANASD 21 

MDSSAAPTNASNCTDA1AYSSCSPAPSPGSWVNLSHLDGNLSD 4 3 

MDSP2Q1FRCE— -PGPTCAPSACLPPNS SAWFPGKAE 35 

ME? LFPAPFWEV I YGS - HLQGNLSL 24 

MQAAGKp — EPLDSRGSFS LPT 20 

MDN-ASFSEPW 3 0 

MSLAVGN 7 

MLCP SKTDGSGH SGRI HOET HGEGXRDKI SN SEGRENGGRGFQMtfGGS LEAEKASRM5 VL 60 

MALT? E5PS SFPGLAATGS SVP EP 2 4 

M5PECARAAGD 11 



13] 



GALR2 PGAGNASQAGGGGG WHPEAV I VPLLFAL I FLVGTVGNTLVLAVLLRGG - - 

GALR3 ADAQNI SLDSPGS VGAVAV?WF AL IFLLGTVGKGLVLAVLLQP GP 5 

SSTR1 PGAGAADGMEEPGRNASQNGTLSEGQGSAI LI SFI YSWCLVGLCGNSMVI YVI LRYA 

SSTR4 P S AANAS S APAEAEEAVAGPGDARAAG -MVAI QC I YAL VC LVGLVGNALVT FV 1 LRYA— 

sstr3 -nassawppdati^nvsagpspaglavsgvliplvylwcwgllgnslv:yvvlrht>- 

SSTR5 PGAASGGGDNRTL VGP AP S AGAR- AVLVPVL YLLVCAAGLGGNTLV I YWLRFA- - 

SSTR2 FDLNGSWS7NTS NQTEPYYDLTSNAVLTFI YFWCI IGLCGNTLVI YVILRYA 

opioid receptorfl AY-PSACPSAGANASGPPGARSASSLALAIAITALYSAVCAVGLLGNVLVKFGIVRYT-- 

opioid receptor u PCGPKRTDLGGRDSLCPP — TGSPSMITAITIKALYSIVCWGLFGNFLVMYVIVRYT 

Opioid receptor K PD--SNGSAGSEDAQLEP--AHIS-PAIPVIITAVYSVVFWGLVGNSLVMFVIIRYT — 

orphani n receptor LS -PNHSLLPPHLLLNASHGAFLP-LGLKVTI VGLYLAVCVGGLLGNCLVMYVI LRHT-- 

GPR8 KG -ANVS -QDNGTG -HNATF S EP LPF - L YVLLPAVYSG I CAVGLTGNTAV I LVI LRAP - - 

GPR7 P--ANASGPDPALSCSNASTLAPLPAPLAVAVPVVYAVICAVGLAGN5AV'LYVLLRAP-- 

GALR1 LSEGNASCPEPPAP — EPGPIJGIG-VENFVTLVVFGLIFALGVLGNSLVITVLARSKPG 

GPR24 RAKPMSNSQRLLLLSPGSP P RTG SISYIKIIMP 5VFGT IC LLG 1 1 GNSTV I FAWKK SK - 

GPR14 PGGPNATLNS SWAS — P TEP S SLEDLVATGT I GTLLSAMGWGWGNAYTL WTCRS L 

PGK0334 AP LRSLEQ ANRTRFPFF SDVKGD HRLVL AAVETTVLVLI FAVS L LGNVCALVLVAR RR 
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GALR2 
GALR3 
SSTR1 
SSTR4 
SSTR3 
SSTR5 
SSTR2 

opioid receptor 0* 

opioid receptor u 

opioid receptor ic 

orphan in receotor 

GPRS 

GPR7 

GALR1 

GPR24 

GPR14 

PGK0334 



QAVSTTNLFI LNLGVADLCF I LCC\TFQATIYTLD-GWVr GSLLCKAVHFLIFLTKH 1 1 0 

AWQEPGS TTDLF I LNLAVAD LCF I LCCVP FQAT I YT ID -AWLFGALVCKAVHLL I YLTKY 107 
rCKXT ATN I Y I LNLA I AD E LLMLS - VP F LVTS 7LLR- HVPFGAL LCRLVLS VDAVNXF 142 

- - -KKKTATT I YL LNLAVAD ELFMLS -VP FVASSAALR -HWPFGSVLCRAVI^VDGLNXF 1 3 1 

ASPSVTNVYILNXALADELFMLG-LPFLAAQNALS-YWF GSLMCRLVMAVDGINQF 12 8 

KMX7VTN I Y I LNLAVAD VLYMLG - LP FLATQNAAS -FVPFGPVLCRLVMTLDGVNQF 1 2 4 

- - -KMX! ITNIYI LKLA I ADELFMLG -LPFLAMQVALV - HWP FGKA I CRWMTVDG I NQF 127 

- - -KMK7 ATNI Y I FKUU^ALATST-U>FQSAKYI>4E -T^TFGELI>CKAVLSI DYYKXF 133 

kkktatniyifnlaladaij^tst-lpfqsvkilmg-twpfg 154 

- - -kmktatn i y i fklaladalvttt -kpfqs tvylhn - swpfgdvlck iv1si dyynmf 1 4 3 

kmk tatn i y 1 fnlaladtlvllt - lpfqgtd i llg -fwpfgkalcktv 1 ai dy ykmf 135 

— kmktvtnvf i lnlavadglftlv - lpvk 1 aehllq - ywpfge llcklvlavdhyn if 129 
- - -rmktvtnlfilnlai adelftlv-lp ini adfllr-qwpfgelmckli vaidqyktf 1 2 1 

- - - kprsttklf i lnls i ad layllfc i p fqatvyalp -twvlgaf i ckf i h yfftvsml 120 
-l:wnnvpdifiinlsvvdllfllg-kpfhihqlmg^ 177 

ravasmyvywnlaladllyll5 - 1 pf i vatyvtk -ewhfgdvgcrvlfgldfltmh 1 35 

rrgataclvlnlfcadllfi sa- 1 p lvlavrwte -awllgpvachllfyvmtlsgs 123 
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TK3 



[05] 



GALR2 
GALR3 
SSTR1 
SSTR4 
SSTR3 
SSTR5 
SSTR2 

opioid receptor 6 

opioid receptor M 

opioid receptor K 

orphan in receptor 

GPR8 

G?R7 

GALR1 

GPR24 

GPR14 

PGM0334 



ASSFTliAAVSLDRYLAIRYPLRS — RELRTPRNALAAIGLIWGLSLLFSGPYLSYYRQS- 167 
AS SFTLAAVS VDRYLAVRHPLRS — RALRTPRNARAAVGLVWLLAALFSAP YLS Y YGTV- 164 
TS I Y CLTVLSVDRYVAWHP I KA — ARYRRPTVAKWNLGVWVLS LLV I LP IWFSRTA- 199 
TSVFCLTVLSVDRYVAWHPLRA — ATYRRPSVAKLINLGVWLASLLVTLP IAIFADTR- 188 
TS I FCLTVKSVDRYLAWHPTRS - - ARWRTAPVARTVS AAVWVAS AWVLPVWFSGVP - 1 6 5 
TS VFCLTVKSVDRYLAWHP LS S - - ARWRRP RV AKLAS AAAW vTL SLCKSLP LLVFADVQ- 181 
TS I FCLTVMS I DRYLAWHP IKS - - AKWRRPRTAKN I TMAVWGVSLLV I LP I MI YAGLR- 184 
TS I FTLTMMSVDRY I AVCHPVKA — LDFRTPAKAKL INIC I WVLASGVGVP I MVMAVTR- 190 
TS IFTLCTKSVDRY IAVCHPVKA — LDFRTPRNAKI INVCKV9ILSSAIGLPVM*MATTK- 211 
TS I FTLTMMSVDRY I AVCHPVKA — LDFRTPLKAK I INIC IWLLSSSVGI SAIVLGGTK- 200 
TSTFTLTAMSVDRYVAICHPIRA — LDVRTSSKAQAVNVAIWALASWGVPVAIMGSAQ- 192 
SSI YF LAVMSVDRY LWLATVRSRHMPWRTYRGAKVAS LCVWLGVTVLVL? FF SFAGVY - 188 
SS LYFLTVMSADRY LWLATAESRRVAGRT Y S AARAVS LAVWG I VT LWLP FAVFARL — 17 9 
VSIFTLAAMSVDRYVAIVHSRRS — SSLRVSRNALLGVGCIWALSIAMASPVAYHQGLF- 177 
TS T Y I LTAMA I DRY LATVHP I SS — TKFRKP SVAT LV I CLLWALSF I S I TP VWLY ARL I - 234 
AS I FT LTVKS S ERY AAVLRP LDT — VQ- RP KG YRKLLALGTWLLALL LTLP VMLAMRLV- 1 9 1 
VT I LTLAAVSLERMVC IVHLQRG — VRGPGRRARAVLLALl WGY SAVAALPLCVFFRWP 181 
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GALR2 
GALR3 
SSTR1 
SSTR4 
SSTR3 
SSTR5 
SSTR2 

opioid receptor 6 

opioid receptor u 

opioid receptor K 

orphanin receptor 

GPRS 

GPR7 

GALR1 

GPR24 

GPR14 



QLANL — TVCHPAWSAPRR RAMD I CTFVF S Y LLP VLVLGLT Y ART LRY LWRAV 218 

RYGAL — ELCVPAWEDARR RALDVATFAAG Y LLPVAWS LAYGRTLRFLKAAV 2 1 5 

— ansdg-tvacnmlmpepaq-rwlvgfvlytflwgfllpvgaiclcyvli IAKMRKVA 254 

PARCGOAVACNLQWPHPA-- - WSAVFWYTFLLGFLLPVLAI GLCYLL I VGKMRAVA 242 

RGMS TCHMQWPEPAA - AWRAGF 1 1 YTAAI£F FGP LLVl CLC Y LL I WKVRSAG 237 

EGG TCNASWPEPVG-LWGAVFI IYTAVLGFFAPLLVICLCYLLIWKVRAAG 232 

SNQWG-RSSCTIHWPGESG-AWYTGFI I YTFILGFLVPLTI ICLCYLFI I IKVKSSG 239 

PRDGA - - WCMLQFPSP S W- YWDTVTK I C Vr LFAFWP I L 1 1 TVC YGLMLLRLRS VR 244 

YROGS — IDCTLTFSHPTW-YWSNLLKICVr IFAFIMPVLIITVCYGLMILRLKSVR 265 

VREDVDV I EC S LQFPDDD Y S WWDLFMK I CVF I FAFV I P VL 1 1 1 VCYTLMI LRLK SVR 257 

VEDES--IECLVEIPTPQD-YWGPVFAICIFLFSFIVPVLVISVCYSLMIRRLRGVR 24 6 

SNELQ- VP SCGLSFPWPER- VWFKASRVYTLVLGFVLP VCT I CVLYTD LLRRLRAVR 24 3 

DDEO^-RRCCVLVFPQPEA-FVn^SRLYTLVlX^AIPVSTIC^YTTLlXRLHAMR 234 

HPRAS NGTFCWEQWPDP RH KKAYWCTFVFGY LLP LLL I CFC YAKVLNHLHKKL 231 

PFPGG-AVGCGIRLPNPDT — DLYVJFTLYQFFLAFALPFVVITAAYVRILQRMTSSV 288 

QRLPGADQE I S ICTLI WPTIPG E I 5WDVSFVTLNFL VPGLVl VI S YSKI LQ I TKASR 238 
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GALR2 


DPV 


AAGSGARRAKRKVTRKI LI VAALFCLCWMPHHAL I LCVWFGQFP- LTRA 269 


GALR3 


GPAGA 


---AAAEARRRATGRAGRAMlAVAALYALCWGPHHALILCF^GRrA-FSPA 268 


SSTR1 


LXAG 


WOQRKRSERKITUtVWm'MVFVICWMPFYVVQl.VNVFAEQD-D--- 301 


SSTR4 


LRAG 


WQQRRRSEKK 2 TRLWJ<\^WFVICWMPF YWQLLNLVVT SL-D 289 


SSTR3 




- - -P SCQRRRRS ERRVTRJWA WALFVLCWMP FYVLN I VNWCP LP - EEPA 290 


SSTR5 


VRVG 


-o^ikr-serk\trmvlvwlvfagc^fftvn:wlaval?-qepa 281 


SSTR2 


IRVG 


S SKRXKS EKKVTRMVS I WAVF I FCWLPFY I FNVS SVSMAI S - P TP A 289 


opioid receptor 6 




S KEKDRS LRRI TRMVLVWGAFWCWAP I H I FVI VWTLVD I DRRDPL 295 


opioid receptor A 


MLSG 


SKEKDRNLi<RITRKVLWVAWIVCWTPIHIYVIIKALVTIP~ETTF 315 


opioid receptor ft 


LLSG 


SREKDRKLRRI TRLVLVWAVFWCWTP I H I F I LVEALGS TS-H STA 307 


orphanin receptor 


LLSG 


SREKDRN LRR I TRLVL\AWAVFVGCWTPVQVFVLAQGLGVQP -SSET 296 


GPR8 


LRSG 


AKALGKARRKVTVLVLVVLAVCLLCWTPFHLASWALTTDLP-QTPL 293 


GPR7 


LOSH 


AKALERAKKRVTF LWA I LAVCLLCWTP YHLS TWALTTDLP- QTP L 284 


GALR1 


KNHS 




GPR24 


APAS 


QRS IRLRTKRVTRTAI AICLVFFVCWAPYYVLQLTQLSI SRP— TLT 337 


GPR14 


RAS 


FKRARRP GARALRLVLG I VLLFWACFLPFWLWQLLAQYHQAPLAPRT 292 


PGM0334 


KRLTVSLAYSESHQIRVSQQDFRLrRTLTLIXVSFFIKWSPi: ITILLI LIQNFKQDLVI 298 
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opioid receptor 0 
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opioid receptor k 
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PGM0334 



TYALRILSHLVSYANSCVNPIVYALVSKHFRKGFR — TICAGLLGRAPGRASGRVCAAAR 327 

T Y ACRLAS HCLAYAN SCLNP LVYALAS RHF RARFRRIJ^CG RRRRHRARRA LRRVRP AS S 328 

-ATVSQ LS VI LGYANSCANP 1 LYGFLSDNFKRSFQRI LCL SWMDNAAEEPVD YYA 355 

-ATVNHVSLILSYAKSCANPILYGFLSDNFRRSFORVLCLRCCLLEGAGGAEEEPLDYYA 34 8 

FFGLYFLWALPYANSCANPILYGFLSYRFKQGFRRVL-LRPSRRVRSQEPTVGPPEKTE 349 

SAGLYFFVVILSYANSCANPVLYGFLSDNFRQSFQKVLCLRKGSGAKDADATEPRPDRIR 34 1 

LKGMFDFVWLTYANSCANP I L YAFL 5DNFKK SFQNVLC LVKVSGTDDGER SD SKQDKS R 34 9 

WAALHLC IALGYANSSLNPVLYAFLDENFKRCFRQLCRKPCGRPDPSSFSRAREATARE 355 

OTVSVmFCIALGYTNSCl^PVLYAFLOENFKRCFREFCIPTSSNIEQONSTRIRONTRDK 375 

ALSSYYFCIA1^YTNSSIATILYAFLDENFKRCFRDFCFP1J<MRKERQSTSRVRN-TVQD 366 

AVAI LRFCTALGYVN SCLNP I LYAFLDENFKACFRKFC CASALRRDVOVS DRVRS 1 AKDV 356 

VI SKSYVI TSLT YANSCLNPFLYAFLDDNFRKNFRS I LRC - — 333 

VI AI SYF I TSLTYAN SC LNP FLYAFLDASFRRNLRQL I TCRAAA — 328 

SFLFRITAHCLAYSNSSVKPIIYAFLSEKFRKAYKOVFKCHIRKDSHLSDTKENKSRIDT 340 

FVYLYNAAIS1XYANSCL^PFVYIVLCETFRKRLVLSVKPAAQG0LRAV5NAQTADEERT 397 

ARIVNYLTTCLTYGNSCANPFLYTLLTRNYRDHLRGRVRGPGSGGGRGPVPSLQPRARFQ 3 52 

W? S LFFWWAFTFANSALNP I LYKMT - - LCRNEWKK I FCCPWFPEKGAI LTDTS VKRNDL 356 
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GT H SG SVLERES SD LLHMSEAAGALRPCPGAS QPC I LEPCPGP SWQGPKAGDS I LTVD VA 387 

GPPGCPGDARP SGRLL AGGGQGPEPREGPVHGGEAARGPE 368 

TALKS RAYS VEDFQPENLESGGVFRNGTCTSRI TTL 391 

TALKSKGGAGCMCPP LKCQQEALQPE -PGRKRI PLTRT TTF 388 

EEDEEEEDG EESREGGKGKEKNGRVSQITQPGTSGQERPPSRVASKEQQLLPQ 402 

Q — QQEATP PAHRAAANGLMQTSKL 364 

LN--ETT ETQRTLLNGDLQTSI 369 

RVTACTPS DGPGGGAAA 372 

PSTANTVDR TNHQLENLEAETAPLP 400 

PAYLRDIDG MNKPV 380 

ALACKTSET VPRPA 370 
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